SEMET-SOLVAY COAL GAS PLANTS 
CLEAN AND SMOKELESS 


This battery of Semet-Solvay By--Product Ovens was _ photographed 
during high speed operation, making gas to meet the needs cf a community 


of 125,000 people. 


Perfect mechanical construction gives the battery the apipeatance of being 


2” 


shut down. 


Leaking doors, smoking ovens, escaping gas are 
in the Semet-Solvay Gas Oven. = 


Solvay By-Product Gas and Coke plants to produce maximum yields per 


ton of coal. 


SEMET-SOLVAY ENGINEERING CORPORATION 
Division Allied Chemical & Dye Corporation 
40 Rector Street New York 


>». 


+ 


The Preferred Valves for 


oil and gas service 


Not a particle of fluid or gas can escape while turning 
valve on or off or while inserting pressure lubricant. 
Many thousands in use in every imaginable type of gas 
and petroleum plant where valves are required. May 
we send our new Catalog? 


MERCO NORDSTROM VALVE Co. 


Supsipiary oF Tue Merritt Company 


Engineers— 


San Francisco, 121 Second St. 
Chicago, Peoples Gas Building 
Cleveland, Ohio, 325 Engineers Building 


® Western Factory: Oakland, California 


“AES Manufacturers 


New York, 11 W. 42nd St. nit 
Houston, 1315 Petroleum Bldg. a 
<> New Orleans, 1501 Masonic Temple Bldg. ee 


Eastern Factory: Belleville, New Jersey 


Merco Nordstrom 
PLUG VALVES 
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.... Specialized 
equipment for giv- 
ing close control of 
fractions with positive 
end points. Bodies are 
of such a shape and 
weight that 

they 


can be 
placed on the top of 
the average fraction- 
ator or reflux tower 
without requiring 
super-structure. 


Flexible... Efficient 
Dependable 
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626 S. SPRING STREET, 
PHONE TUCKER 8982 
Los ANGELES, CALIF. 


OFFICIAL PUBLICATION OF THE 
PaciFic Coast GAs ASSOCIATION 


447 SUTTEK STREET 
PHONE GARFIELD 2772 
SAN FRANciscOo, CALIF. 
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actory fabricated 
at in capacities from 
£0t0150,000gal/min-Built of 
Selected Gaj:sfornia Redwood 
with bolts,rods and other 
fittings of brass or Copper 


C-F*-BRAUN &CO 
he we nd vat 


ALHAMBRA*CALIFORNIA 
NEW * DALLAS + TULSA 


Atmospheric Cooling Towers 


CIE 


good 


HOLLYWOOD 
65 23-Santa Monica Bivd. 
Telephone HO~-5524 


TIRES 


have to be 


The heavy duty service in which truck tires 
are subjected in the gas industry requires tire ea ee 
equipment of the very highest quality. Hence changing from solid to pneu- 
the increasing preference for Goodyears. 


year users a lower cost per truck tire mile. 
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matic truck tires, we are par- 
ticularly well equipped to de- 
termine whether pneumatics 
are the logical tires for you 


In Los Angeles—the expert knowledge, skilled nes Wei ches haws: hen 
workmanship and complete mechanical facili- are, we can supply the wheels, 


rims and all other material to 


ties of Truck Tire Service are furthering this handle the complete change- 
Goodyear popularity by producing for Good- 


over job. 


eA gee Every Need” 


sata 


ervice Co. 


AH a | | SE 
Ih", LONG BEACH 


ENR, ol onee /) We et a 220~East Anaheim 
18, | mitted tn Telephone - 622-79 


MR 


1244 East 8th Street—-TRimity 6565 
LOS ANGELES 


CALIFORNIA 
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Types of Cast Iron 


Culvert Installations 


Use deLavaud Centrifugally 


Cast Culverts for Permanence 
... and Economy 


HE great compressive strength of deLavaud mn seme 
cast iron culverts is an important point Makers of 


where a heavy fill exists. 


Their light weight makes them easy to handle 
and install—the smooth interior surface pro- 
duced by the deLavaud centrifugal method of 
casting gives them an increased run-off capacity. 


Many construction engineers specify cast iron 
culverts on account of their high resistance to 
corrosion. [heir strength results in permanence 
and the elimination of maintenance costs. 


Write for full details 


SALES OFFICES 


Philadelphia: 1421 Chestnut St. 
Chicago: 122 So. Michigan Blvd. 
Birmingham: 1st Ave. & 20th St. 
Buffalo: 957 East Ferry Street 

Cleveland: 1150 East 26th Street 


New York: 71 Broadway 
San Francisco: 3rd & Market Sts 
Pittsburgh: 6th & Smithfield Sts 


Dallas: Akard & Commerce Sts. 
Kansas City: 13th & Locust Sts. 


Minneapolis: 6th St. & Hennepin Ave. 


nited States Cast Iron Pipe 


and Youndry Company 
Burlington low Jersey 
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of 


WRITE 


TODAY 


FOR 


AGENCY 


IN 
YOUR 


TERRITORY 


Showin 


tion 
ard Combination 
Heater. 


CONVENIENCE 

ECONOMY 
SAFETY 

SIMPLICITY 


is 
adapted 
for 
use 
on 
any 
storage 
tank. 


g 
Snap -O-Sral 
sastalla- 
on Stand- 


Positive hot water control. 
abundance of hot water at the turn 


STAT makes possible a constant 
supply of hot water day or night. 
The tank is always filled with water 
stored and heated for immediate 
use. 


An 


The SNAP-O- 


faucet. 


the 


AB. 


: iin Toone seeaitiden acetone 
ki ws FRAO PHOT e - 


BUNGALOW COURT 


52/7 Atlantic Avenue Long Beach, California 


12 SNAP-O-STATS IN USE 
READ THIS! 


“I have 12 SNAP-O-STATS installed at 527 Atlantic Ave. 
They hate given absolutely the best of satisfaction and ! 
am more than pleased with them. The fact that all 12 
of these outfits are handled by different people may be 
interesting for it shows they are trouble proof.” 


MRS. B. J. JONES. 


SNAP-O-STAT is the most dependable gas contro! valve 
on the market. Write us today for full information regarding 
your territory—hundreds will be sold and the live dealer will 


get the business. 
Address 


Shaffer-Welch Sales Corporation 
354 South Spring Street 


LOS ANGELES, CALIFORNIA 
DEALERS WANTED THROUGHOUT THE UNITED STATES 
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ROBINSON ORIFICE FITTING CO. 
1435 SANTA FE AVENUE, - - LOS ANGELES, CALIFORNIA 
California “Distributors 
Westcott & Greis, Inc., Los Angeles; Jensen Instrument Co., Los Angeles 
_Mid-(Continent Distributors 
B & A Specialty Co., Tulsa, Houston; Westcott & Greis, Inc., Tulsa, Dallas 
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Greater Efficiency! 


—<at a saving 


O those familiar with the 
advantages of the ROB- 
INSON Orifice Fitting there is 
nothing surprising in the way 
the gas industry is turning to 
this efficient and money-saving 
equipment. The “ROBIN- 
SON” means a big saving in 
initial setup as the old by-pass- 
ing arrangement is completely 
eliminated; the plate can be 
changed in a few minutes and the 
orifice is always centered in the 
line. The gas is measured accu- 
rately, none can escape, and gen- 
eral efficiency is greatly increased. 
Write for complete details. 


FITTING 
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en Sor the new Formosa Street Plant 


.. This view illustrates the discharge end of the 
}, natural gas line from Ventura, at the Formosa 
Street Plant. The incoming gas is measured 
through “duplex” master meters 
mounted on two 12 inch lines. 
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Modern Duplex Installations increase cap- 
acity for accurate measurement 2); times 


HERE maximum to minimum flow exceeds the capacity 

of a single meter, a duplex installation is the answer. For 
example, a 50 inch with a 10 inch meter increases the capacity 125 
per cent. Both record the flow up to 10 inches; above 10 inches 
the flow is recorded by the 50 inch meter. Both are attached to 
the same taps in the line, simplifying their installation. 


WESTCOTT & GREIS, Inc. 


SALES AND SERVICE 


The gas is then split up and meas- 


1945 SANTA FE AVENUE, LOS ANGELES ured through these “duplex” dis- 
tribution meters to the main dis- 
TRinity 8497 tributing lines. 


ESTCOT' 


> 


M A S§ U R Mm = 


2 afl Ha ial 
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—because of their 

long proven accu- 

racy and depend- 
ability 


ESTCOTT (Metric) Orifice Meters, 
made by the Metric Metal Works of the 
American Meter Company are invari- 
ably found wherever unvarying accuracy is the 
watchword. © If you are not familiar with 
the benefits to be derived from duplex installa- 
tions, as shown on these pages, we will gladly 
Write today. 


give you complete details. 


A further check is then had 
through ‘“‘duplex’’ district meters. 
These ‘‘watch dogs”’ show up leaks 
at once and give absolute control. 


WESTERN GAS 
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Digging straight past 
pole — no interruption 
—while straddling side- 
walk and treelawn. The 
BABY DIGGER does 
work like this because 
of features like 

mmm Le 


‘ ARC CONVEYOR. Swung to any position, either side, 


and dirt discharge reversed, mechanically and instantly. 


Niienestie {4 LIGHTWEIGHT. Only 4 Tons. Enables it to dig on side- 


walks and lawns, and affords the utmost in mobility. 


COMPACTNESS. This feature shown at a glance in 


| above photo. 


The Cleveland Trencher Company 


‘PIONEERS OF THE SMALL TRENCHER” 
20100 ST. CLAIR AVE. CLEVELAND, OHIO 
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HEN you open your copy of househeating. Again Heatrola will 
the September 24 Saturday make heating history. 
Eveni Post, you will see the bi . 
ns . 4 bis Just think—a gas heater that 
announcement of the new Estate oth : 
; - looks like a fine mahogany cabinet 
Gas Heatrola. Two pages—two . ; 
—that circulates a great volume of 
colors! Bigness demands bigness. 
. - healthful heat to every room—that 
And, throughout the Fall, national ben. , 
“ay ; . : ; keeps all the rooms uniformly com- 
advertising will continue in The : ee a 
: 5 . . fortable. Clean, fume-tight, odor- 
Saturday Evening Pust, Woman's , etapa 
on , “errs tight, permanently beautiful. That’s 
Home Companion aad McCall's , peng 
, the Estate Gas Heatrola. 
Magazine. Another heating success 


is in the making. 

You know how people welcomed 
the Estate Heatrola for coal. Tens 
of thousands of them replaced their 
old-fashioned stoves with this new- 
day heater. And now gas 
users can enjoy all the ad- 
vantages of Heatrola heat- 
ing. Tens of thousands of 
them will be glad to dis- 
card room-heating for 


America demands higher stand- 
ards of living. The market is wait- 
ing for the Gas Heatrola. 


Are you ready for a house-heat- 
ing 


load? Then write us. You 
will find that we can help 
you get it. Details of the 
comprehensive merchandis- 
ing plan back of the Estate 
Gas Heatrola will be gladly 
submitted. 


Wa 


THE ESTATE GAS HEATROLA 


—for complete heating of small homes 
Burns either manufactured or natural 
gas. Finished in everlasting, vitreous 
enamel, grained te resemble mahogany. 
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The Estate Gas Heatrola has been 


tested and approved by the Labora- HE Gas Heatrola has a 
tories of the American Gas Asso- highly efficient new gas 
ciation. burner and a completely en- 

closed, fume-tight heating unit 


of unique .construction, which 
gives great length to the travel 
of the products of combustion. 
There is no other home-heater 
like it in the world! 


THE ESTATE STOVE COMPANY 


House Founded 1845 
Hamilton, Ohio 


180 New Montgomery Street 829 Terminal Sales Building 
San Francisco Portland, Oregon 


&Esale GAS HEATROLA 
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18’ 9" Oil Gas Gencrators at Potrcro Plant of the Pacific Gas & Electric Co. Linings 
and Checker work of Gasco XX Brick. 


xx CHECKER BRICK 


The standard Checker Brick for Oil Gas Generators 
A Brick designed to meet the most severe conditions 
and give the highest efficiency under continued 


service 
Stockton Fire Brick Co. 
Office: Works: 
Rialto Building Stockton, Lincoln, 


Calif. Calif. 


San Francisco 


September, 1927 
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EDWARD D. LEVY 


‘President ,- Pierce 
Petroleum Corp, Savys— 


‘It should be well worth while for those engaged in all 

branches of the Petroleum Industry to attend the Interna- 
tional Petroleum Exposition in order to become acquainted 
with the many important new developments in methods 
and machinery. The Pierce Petroleum Corporation will 


arrange to have as many of its men as possible in atten- 


dance at this Exposition 


The fact that the Fourth International Petroleum 
Exposition will be strictly a scientific and tech- 
nical show has attracted a larger number and 
greater variety of exhibits than at any previous 
Exposition. Oil and Gas men should plan now 
to attend. INTERNATIONAL PETROLEUM 
EXPOSITION, Tulsa, Oklahoma, U. §. A. 
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Efficient and Economical 


A Superior Pipe Line Protective Coating 


Easy of Application (Cold) and Safe 


Applying “McEVERLAST” Electrolysis Proof Coating to eight-inch gas main of Southern California Gas Com- 
pany at Colton, Cal, 


‘“MCEVERLAST’”’ Electrolysis Proof Coating has been subjected to 6 volts, 
30 amperes of electricity for 44 days without breaking down (Smith-Emery 
Company Testing Engineers). It never becom:s brittle; is elastic and un- 
affected by ordinary expansion and contraction. A recognized product which 
is rapidly taking the place of the expensive membrance system, as evidenced 
by extensive use by the Southern California Gas Company; the Shell Oil Com- 
pany; Western Oil and Refining Company, and other large companies having 
underground pipe systems. 


No expensive labor is required, and field tests have proven that six men will 
treat the equivalent of one mile per working day, eight hours, with three coats 
(the three coats are not all applied the same day, however). 


Let us tell you of the ECONOMY connected with the use of “McEVERLAST” 
Electrolysis Proof Coating. 


EVERLASTING PAINT AND SALES COMPANY 


Phone: TRinity 3196 1110 Board of Trade Building, Los Angeles 


Se 
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Outstanding Features: 
No climbing necessary 
No bolts to change 


No heavy parts to move 
No hinges to rust or corrode 
No joints to keep tight 


No appreciable time or labor 
involved. 


7 an aman “ae ned 


R Adjustable Drift 
Eliminatorand Intermediate Deck 


The greatest improvement in cooling towers since the 
advent of factory fabricated towers. 
eliminator which not only permits control of windage loss but 
also greatly increases cooling capacity. 


An internal type of drift 


Direct Advantages: 


Greatly increased effective cooling surface. 

Decided up-circulation of air. (Improves 
performance. ) 

Reduced size of complete tower. 

Reduced pumping head (saves power). 

Reduced foundation expense. 

Reduced first cost per gallon of water. 

Reduced windage loss with _ resultant 
saving in make-up. 

Prevention of water spray. (Permits 
placing tower closer to plant with 
consequent saving in pumping, pipe 
and ditching. 


Write at once for Bulletin No. 2-A 
JACKSON ENGINEERING & EQUIPMENT CO. 
Constructors and Engineers 


909 East 59th St., 
Los Angeles, Calif. 


502 National Bank of Commerce Bldg. 
Tulsa, Oklahoma 
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_Actual Photographs and Data Show 
Our Ability to Serve 


\ Contract for Ten Million Cu. Ft. Capacity 
r 5-lift Gas Holder in Steel Tank 
Awarded 
By the City of Long Beach, California 
to the 


Stacey Brothers Gas Construction Company 
May 5th, 1927 


Twenty-three days after the contract had been let, the 
foundation concrete was laid. The illustration below 
shows the structure two months later. 


The Contract included a foundation re- 
quiring 18,500 Cubic Yards excavation and 
2900 Cubic Yards of Concrete. 

The Excavation and Foundation Concrete 
was completed May 28th, 1927. 

Commenced erection Steel Tank Bottom 
June 13th, 1927. 

Lowered Bottom Steel Tank on Founda- 
tion July Ist, 1927. 

Status of job August 2nd shown by 
photograph opposite. 


‘THE STACEY BROTHERS GAS CONSTRUCTION COMPANY | 


Cincinnati, Ohio 


Engineers Manufacturers 


Gas Holders High Pressure Tanks Purifiers | 


September, 1927 Page 17 


A BUSINESS BUILT ON SERVI/CE 


Now is the time.. 


that members of the Pacific 
Coast Gas Association ar 

gathering in Santa Cruz to 
exchange ideas; to review 
the past, to plan for the fu- 
ture and to enjoy many con- 
genial hours together. That 
every moment of the Thirty- 
Fourth Annual Convention 
may be beneficial, construc- 
iyé and /pleasurable, is our 
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THE REPUBLIC SUPPLY 
OF CALIFORNIA 


“Executive Offices: 2122 EAST SEVENTH STREET 
LOS ANGELES, CALIFORNIA 


———————————6— 
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Dont Store Lampblack 


Cut shows Stirling Boil- 
ers installed at _ the 
Protero Plant of the 
Pacific Gas and Elec- 
tric Company. Similar 
installations are in use 
at Oakland, Fresno, 
Sacramento, San Jose, 
Marysville, Vallejo and 


San Rafael. 


Stirling double end fired boilers enable you to 
burn all of your lampblack, effecting double 
economies in operation costs. You are able to 
use all your fuel—and use it as it is made. 


The Babcock & Wilcox Company 


B. & W. and Stirling Boilers 


CHAS. C. MOORE, Pacific Coast Manager 


Sheldon Bldg., San Francisco, Calif. 


BRANCH OFFICES 


Central Bldg., Los Angeles L. C. Smith Bldg., Seattle 


Kearns Bldg., Salt Lake City Gasco Bldg., Portland 
Heard Bld~., Phoenix Standard Bank Bldg., Vancouver, B. C. 


September, 1927 


Shell Oil’s 


new 100 mile 


in jhe line co 


gasoline pipe line 
insures 
against corrosion 


30 


From Ventura, California to the 
refinery at Wilmington—nearly 100 
miles—runs the Shell Oil Company’s 
new natural gasoline pipe line. Laid 
in a variety of soils, some highly cor- 
rosive, it is significent to note that 
the 30 mile section laid in the worst 
soil was protected with Biturine Ena- 
mel——the permanent corrosion pre- 
ventive. 


Biturine Enamel prevents 
corrosion permanently 


For over sixteen years leading oil 
and gas industry executives have 
been putting their pipe line corrosion 
problems squarely up to Biturine 
Enamel. In all cases it has given 
permanent protection. 


miLl, HUBBELL 


: NSists 
Joints avera he bala - 


MILE SECTION IN WORST SOIL 
PROTECTED WITH BITURINE ENAMEL 


Impervious to acids, alkalis, 
electrolysis 


Biturine Enamel is a heavy quick- 
setting bituminous coating, tough 
but not brittle. Applied hot it is a 
complete coating, requiring no wrap- 
ping. Impervious to corrosive ele- 
ments in the soil. 


Biturine Enamel is but one of a 
special line of paints and coatings 


manufactured by Hill, Hubbell & 
Company for the oil industry. 


Biturine Enamel is supplied with 
directions, applied under contract or 
foreman can be furnished. Valu- 
able, practical data and _ specifica- 
tions on request. 


G& COMPANY 


Manufacturers of 
Highest Grade Oil Industry Paints and Pipe Line Coatings 
Factories at SAN FRANCISCO and TULSA 


District Offices: 


LOS ANGELES 
SEATTLE 


HOUSTON 
PORTLAND 


NEW YORK CITY 
BALTIMORE 
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Accuracy of Measurement 


HE function of the gas meter is to measure gas volumet- 
rically. Gas enters the meter at the inlet side, and passes 
through the ports of the valves, which open into the diaph- 
ragms. It inflates and deflates the diaphragms with the re- 


ciprocal motion, thence passes back through the channels 


and to the outlet of the meter. 


The cubical contents of the diaphragm are calculated mathe- 
matically, and measurement is by displacement of volume. 
The travel of the diaphragm is regulated by the position of 
the tangent on the crank, and by this means accuracy of 


measurement is established. 


W e extend to all interested in the gas industry a cordial invt- 
tation to visit our plant at any time and to look over our 


methods and become acquainted with the systematic ins pec- 


tion required by our factory regulations. 


Pacific Meter W orks | 


of the 
American Meter Company, Inc. 
Northwestern Representative 
SAN FRANCISCO PORTLAND LOS ANGELES 
495 Eleventh St. Northwestern Gas and Electric Equipment Co. 2118 Atlantic St. 
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NINE COOPER TYPE-80. 170 B. H. P., FOUR- 
CYCLE TWINS IN ONE OF SINCLAIR OIL & 
GAS COMPANY’S LATEST COMPRESSOR 
STATIONS. 


For the Better Stations— 


It doesn’t just happen that Cooper engines are chosen for so many of the 
very best compressor stations in the country. When a company is watching 
its cost of operation close enough t know that it pays to paint the compres- 
sor station floors it is also pretty sure to use engines which show the lowest 
operating cost. Neatness in a compressor station pays dividends and wher- 
ever you find a company looking after such details you are pretty sure to 
find them using Cooper engines. 


THE C. & G. COOPER COMPANY, Mt. Vernon, Ohic 


1111 Magnolia Bldg., Dallas 604 Kennedy Bldg., Tulsa 
649 S. Olive St., Los Angeles 


Page 22 WESTERN GAS 


antee 


o.8 r 
A Positive Gua y Mettler Burnet 


with evet 
RRA i 


| We unqualifiedly guarantee | 
that the Mettler Gas Burner will 
produce the most economical 
results possible to obtain from 


| the combustion of gases. | 


HE remarkably high efficiency of the Mettler Gas Burner is due to the fact 
that it is built on the Multi-Unit Multi-Jet principle. Each burner unit 
contains a number of mixing chambers. The gas for each is supplied through a 
number of gas orifices. This insures a very thorough mixing of gas and air and 


results in Complete COMBUSTION CLOSE TO THE END OF THE BURNER 
WITH A MINIMUM AMOUNT OF EXCESS AIR AND HIGH FURNACE 
TEMPERATURES. 


Thousands of Mettler Burners are in Successful Operation 
in the Following Diversified Industries 


Oil Refineries Laundries Canneries 

Office Buildings Sugar Refineries Central Stations 
Paper Mills Dairies Clubs 

Private Residences Florists Ice Companies 
Public Buildings Flour Mills Chemical Companies 
Railroads Apartment Houses Cotton Oil Mills 
Cement Companies Bakeries Gas Companies 
Churches Banks Hospitals 

Cleaners and Dyers Bathhouses Hotels 


Bottling Works 


Write for new catalogue 


Mettler Entrained Combustion Gas Burners 
Purposes a 
FOR AT] Kinds of Gas 


Pressures 
LEE B.METILER. CO. - 


406 $.Matin St. LosAngeles Cal. 
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Good Judgment Dictates 
Emco Meters 


-Experience Confirms It- 


Whenever a thorough analysis of the 


. . . , 
comparative merits of gas meters is made 


—good judgment always indicates EMCO 
as the logical choice—for EMCO meters 


have a cast iron durability, a positive ac- 
curacy and an easy accessibility that ap- 
peals to every progressive Gas Company 


alike. 


The EMCO cast iron construction orig- 
inated by this Company marked the 
greatest advance in the history of the 
meter industry by replacing the frail and 
unsatisfactory tin meter. Since this time, 


EMCO has steadfastly maintained this 


leadership by constant improvement. 


As a result, EMCO meters of today 


have many exclusive features in design, 
one of which is the easy accessibility 
which makes it possible to repair or ad- 
just an EMCO meter in a few minutes 
without removing it from the line—a 
point of great importance to foresighted 
gas companies who believe in the econ- 
omy of permanence. 


The new EMCO bulletin tells you the 


detailed facts. Send for a copy. 


PITTSBURGH EQUITABLE METER COMPANY 


Pittsburgh Penna. 
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A Full Line of Street Department Supplies 


Pipe Gang Tools 
Goodman /mproved Safety Gas Main Stopper 


HE genuine Goodman Stopper is instantly recognized 
by the name Goodman which appears on the Improved | 
Patented Locking Sleeve. All genuine Goodman Stoppers | 
are now equipped with this sleeve. Efficient as the Goodman | 
Stopper has always been, the new locking sleeve makes | 
the shut-off still more effective and posi- . | 


tive. Stopper cannot slip—gas cannot 


Improved 


Locking Sleeve Pass. 


GOODMAN STOPPER 
Reg. U. S. Pat. Office 


DEPENDABLE BUILT IN THREE TYPES 


TYPE A—Invisible Seams or Seamless Bag. 
TYPE B—Reinforced Seams; heavier and stronger than Type A. | 
TYPE C—Canvas Covered Bags for use in Mains coated with Tar or | 


Oil. This Bag is different from any other because the | 
lining is loose inside the canvas while the canvas cover | 
itself is fitted snugly to the tube and neck of the bag, allow- 
ing the pressure to pass on to the canvas cover, the lining 
itself being used only as a seal. Pugged, durable and built 
for wear, the inner bag is partially protected against the 

effects of tar or gas liquor. | 


G AS M AIN B AGS When ordering, specify type desired Sent on approval 


Combination Rule, Level and Protractor For Use ghee oo and f 


To simplify the work and save valuable time of both- win snut Of Higher Pressure 
foreman and welders when making pipe connections. than dam he Siet OF with other 


| _— Stoppers. 
Drafting Scale and 8ths TILT : . PP 


rie 


and 1|6ths inch. 7 a TUE rip peyeye 7 aa 
» ij ' b i ; : 3 a td SAS NA RAARRERNES BA SRERASARL RARER EAR ERARRARRARRRRRRARRRRREL RRS 
Price - » - $2.00 Grete. OL es Gow t wasn. - ——— == ————— 
No. 87 x ¢ ¢: i —r 1 : 
Outer Edge Brass Bound. Pasa Se er 
Drafting Scale and 8ths BA, 5 ae | 1S 


and !6ths inch. : 


> SSS ee — 
P ri Cc e - - = $ 2 > 5 0 AEA RE NEEUERE SR ER WERE AAR ARAL AARARARARARRARRA SH SARA RARE AARAA RRA RR RARARAAARAARAAAARRAAARAAAAAAAARRAR 


0 See 


Patent Pending 


Air Line 
Mask 


wine Safety Gas Main Stopper Co. 


Without 
Blower 523 Atlantic Avenue, Brooklyn, N. Y. 


Pacific Coast Representative, C. B. Babcock Co., San Francisco, Calif. 
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G-11197 
Mueller Rigid Bar Meter Connection 
with inverted key stop, lockwing 
handle, and horizontal outlet. It 
is furnished regularly complete with 


brass couplings. 


MUELLER 


Rigid Bar Meter Connections 
New, improved model! 


ERE it is! The new, scientifically 
designed, Mueller Meter Connec- 
tion. Built on sound engineering 

principles after a long period of research 
and experiments. Exhaustive tests were 
made before this connection was released 
for the market and you are, therefore, 
sure of getting a typical Mueller product 
—tested, tried and proved satisfactory in 
every way. 


Exclusive Feature 
This new meter connection possesses a 
feature exclusive with Mueller. The phos- 
phor-bronze spring washer develops a 
joint between the key and body which can 


be easily turned by hand and yet main- 


tain a perfect, leakproof contact. It auto- 
matically takes up wear on the key and 


at the same time eliminates the need of 
tightening—even after years of operation. 


Reduce Installation Costs 


Its simple construction will save con- 
siderably on installation time. There are 
no complicated adjustments or loose 
parts. Two eccentric couplings are 
quickly and easily joined to the meter. 


Variety of Types 


There are eight distinct types of connec- 
tions to meet the individual requirements 
of every company. There is a Mueller 
Rigid Bar Meter Connection to meet every 
condition. All are made in both five-light 
and ten-light sizes. The five-light is 
tapped % in. x % in. x 4 in. The ten- 
light, | in. x lin. x % in. It is truly a 
complete line. 


Write today for further information about these and other products 
of the famous, seventy-year-old Mueller line. Complete catalog, in- 


formation and data will be gladly sent on request. 


Miele n CO. 


(Established 1857) 


San Francisco: 1072-76 Howard St. 


2468 Hunter St., Los Angeles 


Factories: Decatur, Lilinois; Dallas, Texas 


Canadian Factory: MUELLER, Limited, Sarnia 


MUELLER 


No. 428 
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SPECIALISTS 
IN CASING FOR 
DEEP WELL 

DRILLING 


A Monumental Feat 


When 41 miles of 6 in. Chester Pipe were laid on this job, 
no undue attention was directed to it at first. But when 
it was tested to 900 pounds holding pressure for 72 hours 
and three collar leaks was the sum total of the leakage 
developed, it was then realized what an extraordinary 
manufacturing feat was accomplished. Such fine pipe is 
produced only by virtue of pains taking effort in each 
manufacturing department, plus long experience and top 
notch material. 


Every length of South Chester Pipe—casing, drive line or 
tubing is subjected to the most rigid test. Every one of 
our customers has an equal chance to obtain products of 
record breaking excellence. 


SOUTH CHESTER TUBE COMPANY 
Chester, Pa. 
Pittsburgh New York Houston Tulsa Los Angeles 
Also Makers of Wrought Iron Casing 
Western District Sales Manager 


J. P. COONEY 
710 A. G. Bartlett Bldg., Los Angeles 


Western Distributors 


United Oil Well Supply Co. Hillman-Cooney, Inc. 

712 A. G. Bartlett Blidg.. 1118 Santa Fe Ave. 

Los Angeles, Cal. Los Angeles, Cal. 
Midland Iron Works Great Northern Tool & Supply Co., 
Billings, Mont. Kevin, Mont. Kemmerer, Wyo. 


Warehouse at Thenard, Calif. 
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Save Time and Money :-:-- 


Add Years of Service to 


Pipe Lines with 


PABCO Pipe Wrapping 


(HE more service a pipe line gives, 
the greater value it possesses. When 


it rusts and leaks beyond the possi- . 


bility of practical repair its day of 
service is done. 

That day can be put off for many years 
by the use of Pasco Pipe Covering. 
And, moreover, the periods of discon- 
tinued service and the items of main- 
tenance charges due to repairing leaks 
are lessened each year of service. 


The older systems of pipe protection, 
such as painting or dipping, or even 
some of the earlier attempts at wrap- 


ping, are of doubtful value where even 
an average severity of soil action is 
encountered. 


Pasco Pipe Covering is a bituminized 
felted fabric mechanically applied 
according to a definite system which 
has been worked out to meet the most 
severe soil conditions to be found in 
the United States and foreign coun- 
tries. It is available to your locality 
and offers to you a solution for your 
problem of protecting your under- 
ground steel and wrought iron pipe. 
Ask us for complete information. 


THE PARAFFINE COMPANIES, INC. 


SAN FRANCISCO 
SEATTLE 


OAKLAND 


LOS ANGELES 
PORTLAND 
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Eight Type XOB 
Compressors being 
installed on wooden 
sills at the Mary 
Killingworth Lease 
of the Carter Oijl 
Company. 


Compressors Direct 
From Our Local Warehouse 


When the well is ready for the lift, the Compressor 
must be on the job. There is seldom time for long 
freight shipments. 


That is why the Ingersoll-Rand Type XOB Com- 


pressors are available in local warehouses through- 


out the oil fields. 


These Compressors were designed especially for 
heavy-duty oil well service in connection with air 
and gas lift and the reinjection of air or gas into 


oil sands. 


Ingersoll-Rand engineers will be glad to cail on 


you or send further description of these units. 


\ 


Ingersoll-Rand Offices in the 


Oil Fields 


Butte 
Birmingham 
Dallas 

El Paso 

Los Angeles 
New Orleans 
Pittsburgh 
Salt Lake City 
San Francisco 
Seattle 

St. Louis 
Tulsa 


INGERSOLL-RAND COMPANY, 11 BROADWAY, NEW YORK CITY 


FOR CANADA REFER-CANADIAN 


Offices in principal cities the world over. 
INGERSOLL-RAND CO. LIMITED, 


Ingersoll-Rand 


10 PHILLIPS SQUARE, MONTREAL, QUEBEC. 


September, 1927 


Pi 
tna, emi ++ RPP Wes 4 
‘) S00 ae mw | Mee 
~ SL | = *. 


Meridian St. Near Mission, Alhambra, Calif. 


To The Members of the P. C. G. A. 


| Whose generous patronage has made our new plant not 
only necessary but possible, we wish to express our grate- 


ful appreciation. 


a — . =: 


a We hope that our increased facilities will enable us to so 
5 better our product and service that we may continue to 
| merit your approval. 
| 


| W.M. Thompson, President 
RELIANCE MANUFACTURING COMPANY 


Pasadena, California 


Buildings cranes and electric hoists designed and 
erected by the Union [ron Works of California. 
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HERE are 3 outstanding features in the Wilcolator Oven 
Heat Control that recommend it strongly to the re- 
tailer in gas ranges and commercial representatives of 
gas utility corporations. These are: 
1. Wilcolator equipped ranges give more 


value per dollar of price. 


2. Wilcolator equipped ranges increase the 
consumption of gas through greater use. 


3. Wilcolator equipped ranges will stimu- 
late replacement business. 


Send requests for more specific data to Dept. 4 at the address 


below. No obligation is involved. 


THE WILCOLATOR COMPANY 
17-23 Nevada Street Newark, N. J. 
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sk for catalog 
of TEEPLE Temperature Controls 


A Comparison of Quality, Efficiency 
and Value is all we ask 


Teeple Clock 


Thermostat 


Teeple Electric Gas Valve 


TER RE 

Ec 

< idl 170 YLan, 
o 210 tin 


Teeple Plain Teeple Water Tempera- 
Teeple Pres- Thermostat ture Regulator 
sure Regulator 


Controls 


L. R. TEEPLE COMPANY—540 East Ninth Street, Portland, Oregon 


The Ice-O-Lator generating 
unit occupies but a square 
foot of floor space and is 
easily installed in cellar or ¥ 
other convenient place. i 3% 


The Ice-O-Lator 
Freezing Unit, sup- 
plied in a range of 
sizes with varying 
numbers of trays for 
ice cubes. It may 
be installed in exist- 
ing ice box or fur- 
nished complete in 
high grade cabinet. 


NATIONAL REFRIGERATOR CO., 
1129 Folsom St., San Francisco, Cal. 
Name 


Company. PaO. 


Address. aie BE! ae 


TRADE - MARK 


ee Refrigeration by Gas ee 


The Ice-O-Lator offers not alone a practical system 
of refrigeration by gas but a system of proved merit 
—one that combines all the advantages of other 
types of modern domestic refrigeration without 
their disadvantages and adds distinctive features of 
its own. 


Absolute silence of operation—lIce-O-Lator has no 
moving parts that can create a sound. Adaptability 
—Ice-O-Lator can handle the cooling of small or 
large ice boxes. Minimum of service—Ice-O-Lator 
has already been tested by 3 years of actual home 
use. Then there’s economy to the user because of 
the lower cost of gas as a fuel. These and many 
other advantages are easy to demonstrate and 
prove, easy to sell. 


Manufactured for us by the Winchester Repeating 
Arms Co., whose products are noted worldwide for 
their superior quality. 


Western Gas Companies will be interested in the 
complete Ice-O-Lator Sales Plans for gas compa- 
nies. Just fill in the coupon for complete details. 


NATIONAL REFRIGERATING CO. 


125 Munson St. New Haven, Conn. 
Western Representative 


J. C. DOUGLAS 1129 Folsom St. San Francisco, Cal. 
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HE» manufacturers whose 
advertisements appear“ this 
“tinted stock” section, will-have 
their products --which have been 
awarded the BLUE STAR by 
the American Gas Asssociation-- 
on exhibition at the Pacific Coast 
Gas Association Convention, at 


San + 4 | : Californi aS oieta- 


5th. 1927. 


Page 34 WESTERN GAS 


Ofhe ‘Trade 
calls it ~The 


MILLION 1) OLIAR BURNER 


The three outstanding features*that any moail ‘gas-man looks ® 
for in a gas heater line are furnished i in abundance i in the Wels. 
bach units. The first,point.is for the gas company’s own pros { 
tection—there must be anusual efficiency and flexibility.” ‘The iw 
famous Welsbach bufner. the ver¥ heart of the device, sets news 
standards in this direction. “The next two points are the big 
selling items—pricé and appearance. And on these, one look 
at the Welsbach.numbers will give the line the double Okay. 


There never was a bigger money's worth offered. © 


ne he 


maeieeehs:°* etttttls a ir 


WELSBACH COMPANY 
863-865 Mission St. 


: = : es - eS BOO | 


1358 ee 


i: 
: 
) 


fone glows. Finish: Sil- 
Brown. Columns beautifully 
ize: 23. inches high, 20% 

, wy inches deep. 


oe giriches wid 


Hehe heeds mah sehsd Sata shel 


No. 47——-Ten_ glowers. Finish: Silvered 

Brown. Columns beautifully tinted. Size: No. 49—Twelve glowers. Finish: Silvered Brown. 
23 inches high, 24 inches wide, 11% inches Columns beautifully tinted. Size: 23 inches high, 
deep. 28 inches wide, 11% inches deep. 
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GUARANTEE the promise on this faucet 


Whether you are making a single sale or 
supplying a complete operation, the name 
‘‘Welsbach’’ on the water heater will aid 
your reputation and increase your sales. 
Welsbach’s leadership in the field of gas 
appliances was established early:in the 
days of gas lighting by the perfection of 
the gas burner and mantle. Each new pro- 
duct has increased this leadership. . And 
today the name ‘‘Welsbach’” on the appli- 
ance you sell means far.more to your cus- 
tomer than any detailed description of the 


mechanical features which make its oper- 
ation so perfect. 

For your information full descriptive lit- 
erature on the Welsbach Hotzone Self- 
Action Gas Water Heater will be prompt- 
ly forwarded. Its simple design and super- 
construction make it easy to install; eco- 
nomital to operate; and pdsitive in action. 
The piping is 1% inch gas and #4 inch 
water inlet and outlet. The Hotzone is 
made in four sizes: , Fifteen, Twenty, 
Thirty and Forty-five gallons. Write to 
Welsbach Company, 863-865 Mission St., 


San Francisco....Offices in Principal Cities. 


Member of Pacific Gas A ss 0etition 


The name famous for two géner- 
ations as the leader in gas light~*%». 
ing. Now equally prominent in 
the fields of gas water heaters, 
gas room heaters, electric light- 
ing fixtures and electric refriger- 
ation. 


— Ukkbach 


OL7ON 


SELF-ACTING GAS WATER HEATER 


Welsbach Company, 
863-865 Mission St., San Francisco 


Send me your portfolio on 
Hotzone Self-Action Gas Water Heaters. 


EE a ee ee ee ee are 
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are looking upon 


We offer, in this new gas *tatige; (a rie 


priceless insurance for gas com} a- 3 . ry 
nies. Insurance that guarantees You PO 

a continuance of the home cook-. 
ing load, 4 


More than that, we believe that 
the In-So- Top Range opens a direct 
avenue to greater gas sales in the 
home of every gas-cOmsuming cus- 
tomer. e 


Gas is conceded the modern 
cooking fuel of greatest flexibility, 
greatest economy. Now,:with the 
In-So-Top Range, it is also,the fuel 
of comfort. In-So- Top gives your 
customer the one remaining feature 


eae 


trigue her into ae: ing more homie. fia 

baking. * _ 
Thoroughly insulliied with rock | 

wool, the Tappan In-So-Top' keeps 

the heat in the oven and ont of the a 

kitchen. Insulated ovens have’ been ¢ | 


ee 


Ones eense es ares wratetacel “eters 
ae So wteenens 


made practically‘ ‘air-tight”. With 


Business Insurance 


for the Gas Man ~ 


that is the way Gas Companies 
the New 


tried before. But they have failed. ™~ i ne 


meee gate you. Fill it in—mail it now. 
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arate Sa ae 
iain atwlace cee 


heating agents Maally as mug as 
with those using gas. 


Tappan has completely * 
this defect. Me 4 have dong. it by 


a Sy, 
4. 
OOS 


the Tappan’ feSo-Top ; 
Foods cogked in the Ine So-Top 
cannot bhédistinguished* from those 
cooked@#h the finest; Mninsulated 


a cal an 


ee 


we Bitine the coupon willl not obli- 


THE TAPPAN STOVE COMPANY 
665 Howard St., San Francisco 


mation about the various models 


Without obligation, we would like to receive further infor- 


Gas ™ ange, and your merchandising plan. 


of the Tappan In-So-Top 


Attention of 


Company 
City State 
> 
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Read what leadersin 
the gas industry 
say about insulated 


“The insulated oven is an important 


and needed addition to the modern 
gas range. Fuel saving and a cooler 
kitchen are two important features se- 
cured through proper oven insulation. 


‘In combination with thermostatic con- 


trol, the insulated oven furnishes the 
ideal cooking equipment for roasting, 
baking and all forms of low tempera- 
ture and slow cooking, the latter meth- 
ods of cooking being advocated more 
and more by domestic science schools.” 
N. T. SELLMAN 
Engineer of Utilization, 


Consolidated Gas Company, 
ew York 


Bose 


Portland, Ore. 


Rexane 


Oa 


**Tust as the oven heat control emancipated the house- 
wife from guessing at results,so the Tappan Insulated 
oven marks a new epoch in gas cooking, especially 
in small kitchens, as it makes it possible to cook the 
meal without cooking the cook. 

“It is not at all a question of saving gas, but of keep- 
ing the kitchen comfortable. The insulated oven is 
the biggest need of all apartment kitchenettes.” 


JOHN H. HARTOG 
Sal 
Portland Gas & Coke Co.., 


ARDORSES ES 


PSO 


TAPPAN 
in ay Tor 


eee 


‘‘The merchandising men, the 
operating branch of the gas 
industry, and the woman in 

| the home—all three will be 

: quick to recognize the out- 

standing gerit of the insu- 
lated ovens,improved burner 
design, automatic control, 

grace‘and convenience to be 
found in modern gas ranges. 

You call these things ‘Revo- 

lutionary.” I would say they 

mark a distinct epoch in the 
employment of gas for home 
cookery.” 
GEO. E. WHITWELL 
General Sales Manager, 


Equitable Gas Company, 
Pittsburgh, Pa. 


WESTERN GAS 


Aleazar 


Combination Gas Range s.icin Kitchen Heater 


Adds the finishinig touch of beauty and — 
to.the well-equipped home» 


Provides increased 


The ALCAZAR Automatic go  .@.°... . ete, 2 oO, —6 3 oe eee 


Heat Regulator improves 7 eee eee ene: 


meek takes,” ihe soninians pride 
is automatic, simple and ; ; : : , ; 
absolutely reliable. After Return flue heat circulation in the kitchen heater insures full heating value 
Seen daained “cnmeoieae from the fuel consumed instead of furnishing a short-cut to the chimney for 
to the chart furnished, the heat to escape. Holds coal fire over-night. Equipped with gas kindler. 

I ca ris set a e 
desired degree and oven , , ; : 
heat is maintained accur- The A. G. A. Approval Seal is your assurance that this Combination Range 
ee A 8 Fat conforms to high standards of safety, efficiency and durability. 


ALCAZAR RANGE & HEATER CO. 


Milwaukee, Wis. 
715 Bryant St., San Francisco 
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Radiantfire Model No. 90 


The name Radiantfire is the exclusive 
property of this company and duly pro- 
tected by law. There are many gas 

| heaters on the market but just one 
I ee Humphrey product and one Humphrey 


SRARRS MRE standard of quality. 
RUT fs : 


(C= 
le 


This is a good thing to remember 
bee@ause there can certainly be no sub- 
stitute’ when genuine merchandise:is 
available at no greater. cost. 


Pacific Coast Manager 
C. B. Babcock 
135 Bluxome St., 


San Francisco 


| Manufactured by 
| General Gas Light Co. 
Kalamazoo, Mich. 


TRADE MARK REG. US PAT OFF 


More than 30,000 


installed on Pa- 
cific Coast 


Wears B [ U 2 


HE use of the BLUE STAR 

label is permitted only on 
appliances:approved by the A, G. 
A. testing Laboratories for efh- 
ciency, reliability and perform- 


ance. 


This new rating by the Ameri- 
can Gas Association offers fur- 
ther proof of the mechanical efh- 
ciency and lasting satisfaction 
built into Payne Furnaces. 


The Payne Furnate.Com- 
pany is the first of prob- 
ably fifty furnace mana- 
facturersan Catifornia, t@ 
receive thts approval, 


Main Office, 338 Foothill Road, Beverly Hills, Calif. 


Payne Furnace 8, Sopecy Co |e. 


Branch, 2247 Grove St., Oakland, Calif. 
Branch: 115 E. Union St., Pasadena, Calif. 
Branch: 478 Sutter St., San Francisco, Calif. 
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Los Angeles 


r CZ L/TY RFUEL ECONOMY ISERVICE 
” reo 


US PAT OFF 


In the Spotlight 


of ever increasing favor 


The. outstanding choice of over 
600,000 Women on the Pacific 
Coast 


And Now 


Come newer and. better 
Wedgewood Gas Ranges 
than ever. 


More Efficient! More Beautiful! 


Point by point they maintain 
their leadership. 


A more beautiful gas range because of its 
flush front, concealed hinges and bolts and 
its wonderful lustrous white percelain en- 
amel finish. Just a touch of gray trimming 
on door frames... No nickel to tarnish. 
Washes as easily as a china dish. A more 
durable gas ramge because ‘the front and 
door frames‘are made of heavy cast-iron. 


Porcelain Enamel Oven Linings 
and Oven Heat Regulator 


Just set the White Handle. Your Automati- 
Cook does.the rest. Roasts, pastries, pud- 
dings, .canning and even whole meals are 
cooked to a delicious perfection automati- 


This All-Porcelain Enamel Wedgewood has porcélain ¢nameled cally. No anxious waiting and watching 
oven linings. Absolutely Rust Proof. over the hot stove. 


Made by the oldest and largest stove manufacturers in the West and tested and approved by the 
American Gas Association Laboratories. 


Sold by the recognized retail leaders in every community throughout the entire Pacific Coast. 


A Name That Is Already Sold to the Women of the West 
Backed With the Absolute Guarantee of the Manufacturers 


JAMES GRAHAM MANUACTURING CO. 


San Francisco Newark, Calif. 
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Clow “Gasteam” Equipment 


A unit system of cast iron steam 


radiators using gas for fuel 


: _— & ™\ . >) Y ¥ 


The ONLY Gasteam radiators in this market that have been EB oproved 
by the —_— GAS ASSOCIATION cacembes —_— ¥ 


appliances of the Nati Underwriters? Laboratories 


me 
ay 
Se27 


Clow. Gasteam’’ has Been mee by em Highest nagfhnal authbrity 
with a tating@of ABSOLUTE ZERO on monoxidgstest. « | 


(Pom fin ¥ of Ly. United "State ; 

PACIFIC DO Ne =WILLIAMS 
GASTEAM RADIATOR 
COMPANY COMPANY 

571 Mission St. 1865-1873 W. Cordova St. 


San Francisco Los Angeles 
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Holds 6 or 7 vessels 
at one time. A place 
to push them back 
and keep them hot. 


Top capacity is 50% 
more than the ordi- 
nary range. Yet it 
occupies small kit- 
chen space. 


You can cook 4 ves- 
sels over one burner, 
or keep the whole 
dinner hot. The heat % 
from one burner 
makes four cooking 
zones. 


You can do quick 
boiling, gentle boil- 
ing, simmering and 
warming all over one 
burner. 


A permanent cook- 
ing-chart slides. in 
the end-shelf and is 
always at your fin- 
ger tips. 


The top is enclosed. 
It is easy to keep « 
clean. Lids can be 4 
removed for quick 
boiling. 


Added. to Smooth- 
top’s other conven- 
jences fs an Oven 
Heat Regulator. 
Keeps the oven tem- 
perature just where 
you want it, 


Note the convenient 
table-height. No k 
bending or stooping. 
Adds to kitchen’s at- 
tractiveness. 


Fe vy 2 A wonderful, large 
] HH oven, that bakes 
| METH evenly top afid bot- 
tom. You will be 
delighted with the 
baking it dos. 


A quick and efficient 
broiler sufficiently 
large to take care of HI 
your needs. 


moothtop as a Sales Builder 


Here are some of SMOOTHTOP’S possibilities as.a Sales Builder: 


1. Its new features give yOusa real reason for re- room for a largé range. SMOOQTFHTOP has 
placing oldstyle ranges. the cooking€apagaty, of a largeerange but takes 


only..dval€ the pace. 

[ts new, smart appearance makes a particular 
appeal to architects, who are specitying it more 
and. more. 


2. It enables you to increase your dollars and*eents a 
volume because ‘its, features are so appealing. to ; 
women that you cafi scl it in preférence fo ak 
cheaper range. 


: 2» Apartment<@nmd real estate developers are in- 
3. Its compactness gives it a field’ albeits..own. stalling SMOOTHTOP because of its com- 
Kitchens today are so small that there is no pactness, and also use it as talking point. 


Let us show you how SMOOTHT OP is building sales for others and how it and our 


individualized sales and advertising service will build sales for you. 


Northwest Gas & Electric Equipment Co. 


Pacific Coast Distributors, 
Standard Gas Equipment Corporation 


372 Pittock Block, 180 New Montgomery St., 164 So. Central Ave. 
Portland, Oregon. San Francisco, Calif. Los Angeles, Calif. 
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ite Now for 


Santa Cruz’ 


The Great Army of the 
ae Pacific Gas Industry Will 
«en Mobilize there! 


at 
Santa Cruz 


>| ANTA CRUZ will be the mecca for 


the leading gas executives, officials, 


This Is Your ¥ 


engineers, manufacturers of equip- 


Convention! ‘| ment, dealers in supplies, advertisers, 
Be a part of it! Its success will buyers of appliances and others iden- 
reflect credit on the entire Gas tified with the Pacific Coast Gas Industry. For 
Industry. | five memorable days the dynamo of gas activ- 


ity will hum. On the floors of the famous 
Casa del Rey Hotel will be assembled all that 


Go to Santa Cruz ; 
is new and interesting in the gas and allied 


and combine business with industries. There the wide-awake ones will 


pleasure. Plan your vacation 


is inciale the © COCR | find new ideas, make new contacts, renew old 
Education, rest, exercise, rec- J friendships, and get first-hand information of 
reation. AS “What's Doing” in their business. 


“The management of this company is in accord with the activities of the 
Pacific Coast Gas Association and supports them, believing the 
Association to be an educational institution of inestimable value to the 
industry. 


F. 8S. WADE, Vice President and Manager. 


“Service With Courtesy” 


Southern Counties Gas Company 


of California 
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Welcome P.C.G.A. 
to delightful 


SANTA CRUZ 


W JHAT more charming spot for the solv- 


ing of serious business problems! 


Here business may be most happily combined 


with pleasure. @ Unusual scenic beauty 
unites with matchless climate to afford an 


ideal setting for the outdoor pleasures in 
which Santa Cruz abounds. q Welcome!... 


And may this gathering be outstanding in 


achievement, as well as in pleasurable 


memories! 


Coast Counties 


GAS & ELECTRIC COMPANY 
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Public Service 


[dependable Service 


Southern California Gas Company 


September, 1927 
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One of the many automati 
bottle making machines at 
the plant of the Illinois Pa- 
cific Glass Company, 15th 
and Folsom  Sireets, San 
Francisco. Here bottles are 
made for many of the finest 
nationally advertised food 
products and beverages. 


A bottle making machine like the big fellow pictured above, turns out 
perfect bottles automatically. Every moulding operation is mechani- 
cal. 


But the perfection of the bottles depends greatly upon temperature. 
For the temperature of the molten glass must be exactly right so that 
just the correct weight of hot glass runs through the orifice in a given 
time before it is cut off and drops into the first mould. 


To obtain the right temperature, gas fuel is used. Gas supplies steady, 
even heat that is absolutely clean. 


P. G. and E. Engineers 
will help you 


For engineering service just phone or write to the nearest Pacific Gas 
and Electric Company office. The engineers have information avail- 
able on industrial heating operations which have been conducted suc- 
cessfully for many years. This service is at your command without 
cost or obligation on your part. 


PACIFIC GAS AND ELECTRIC COMPANY 


P-G-E- 


Owned - Operated - Managed 
by Californians - 


ew degrees of temperature 
make a big difference 


IF IT’S DONE WITH HEAT, YOU CAN DO IT BETTER WITH GAS 


General View of Southern Pacific Shops 


Doing It Better With Gas 


AS is displacing oil, coal, gasoline and wood as fuel for a 
great variety of processes at the Southern Pacific Railroad 


Shops in Los Angeles. 


These processes include forging, brazing, firing locomotives 
for test, rivet heating, mold drying, sand drying, soft metal melt- 
ing, brass melting, paint removal, tire setting and fuel under 


power plant boilers. 


The Southern Pacific Shops, one of our recent converts to 
industrial natural gas, cover more than fifty acres. A network 


of over six thousand feet of yard piping was laid to give service. 


Daily Consumption will exceed a million and a half cubic 


feet. 


Los Angeles Gas and Electric 


Corporation 
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*“Superbo means Hot Water” 


Cold Water 


re Connection 


Manufactured in Los Angeles since 1914 


INSULATION 


Hot Water to 
Storage Tank 


Return Line 
from Storage Tank 
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SAFETY 


t 
“DRAIN OFF CONTROL 


VALVE 


=! . ie 


“‘Safety”’ 


: PATENTED 
AND PATENTS PENDING 
iB 


““Multi-Celi’”’ 


SUPERBO 
“Safety” SUPERBO FEATURES 


‘“ Wwnior’”’ Copper Coil or Steel Cell Heating Units, which are 
quick detachable—Bunsen Type. Burners—posi- 


‘‘Commodore’’ tive, snap action. Controls—Safety gas-shut-off. 


*Multi-Cell’’ 
A COMPLETE LINE 


SUPERBO MANUFACTURING CO. 
Los Angeles, Calif. 


Quick Detachable 


COLD WATER INLET 


Heating Unit 
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LJOMES & Or aif 


Small homes are your greatest 

market. They can now be eco- 

nomically heated by GAS with 

the new Ideal Arcola Gas 
Heater. 


Stores, offices, flats can be effi- 

ciently heated by installing a 

clean, care-free Arcola GAS 
Heater. 
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A huge new market for gas heating 


opened for you by 


IDEAL ARCOLA GAS HEATERS 


y 


Y ; 
ODEST HOMES—cottages— Sizes — Ratings The cleanness, convenience and 


bungalows! These are the eee " genset a reliability of gas for heating is even 


greatest market for gas and heating SO 225 4/5 more important to the owner of a 
: a6 2c ae 300 
equipment of every kind. oe eee ae 625 small home, who does all his own 
GA-7 . __.. 450 750 
But until recently there was no Jackets, iain aidan ial work, than to the master of a great 
gas heating system especially de- diverters are all of beautiful, establishment. 


lustrous gray vitreous enamel 


signed for such homes. Gas heating presenting an unusually attrac- HE many “talking points”’ of gas 
‘ tive appearance. F 
was a luxury—only big houses of Heaters are furnished with par- heating make the Arcola Gas 
. lor (uninsulated) jackets for up- . 
wealth could have it. aa weal sisk daaaiiennd Heater a wonderful plant to install 
: jackets for basement installa- : . 
Now, gas can be the heating fuel Slant tellin tentent. in every house of an entire suburban 


;' | They may be equipped for development. The speculative 
for everybody. Ideal Arcola Gas cockeiesk wadnaitia -oncraiion p p : 
Heaters are planned and built for with either steam or water trim builder can sell houses on his gas 

4 —snap action or throttling valve " 
small homes and stores, with or control optional. eating story alone. 
; . This flexibility of equipment : 
without basements. They are com- makes Gas Arcoles adaptable to The Arcola Gas Heater is the only 


' . . the widest possible variety of 
pletely flexible as to size and type heating requirements. 


of equipment, and may operate one Product of nomical, soundly built, it is a heating 
or a half-dozen radiators. A\MERICAN Raprator (OMPANY plant to feature in your fall selling. 
A 


a 


thing of its kind. Handsome, eco- 


AMERICAN - GAS - PRODUCTS - CORPORATION 
376 LAFAYETTE STREET -NEW YORK CiITy 
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New Feature 


Pacific Radiant Heaters 
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The Greatest Advance In Recent Years 


Pacific now offers you a complete line of radiant heaters 
with outstanding improvements. Concentrating on the 
burner, the heart of any heater, Pacific engineers have 
developed a new removable type which provides a more 
efficient flame, is easy to clean and needs no adjustment. 


This amazing new burner has been built into the many 
beautiful new models, one of which will conform to any 
predominating type of architecture or decoration. Prices 
are exceedingly reasonable, considering the high quality in 
every detail, the beauty of lines and appealing finish. 


The new Pacific burner was developed according to recom- 


mendations of the U. S. Bureau of Standards by J. H. 


This line is destined to be a ready seller. 
proposition. 
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Grayson, internationally recognized expert on gas heating 
appliances, who is now superintendent of the Pacific factory. 


From the home owner's standpoint, the most important 
advantage of the new Pacific heater is that he can remove 
the burner, clean out the inevitable lint and dust without 
dismounting the heater or using tools, thus keeping the 
heater at top efficiency. 


Pacific's new heater operates efficiently on varying gas 
pressures without adjustment, maintains a high temperature 
flame, and service adjustments have been practically 
eliminated. The elaborate precision machining of the 
burner entails a cost which in many cases is in excess of 
the entire cost of cheaper heaters. 


Send today for descriptive booklet and our 
Telephone BEacon 2190 
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Pacific Gas Radiator 


Gas Heating J @ 


ompany 


Roseberry and Walter Streets, Huntington Park, California 
Los Angeles Agency 


Pacific Gas Heating Company fF 
1732-40 W. Washington St. a, 
Radiators | B Eacon 2190 ttre "Pressed Metal ond 
Poe raped Furnaces 
Agencies : : Call for a 
Throughout Dual Pipeless Furnaces Heaters Wall Heatera HoWaterHeaers Pacific Heating 
| the West DISPLAY AT METROPOLITAN BUILDING MATERIAL EXHIBIT Engineer 


MANUFACTURERS of EVERY TYPE of GAS HEATING APPLIANCE 


Vented for 


All 


Healthful 


Heat 
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W. S. YARD, VICE-PRESIDENT, PACIFIC GAS AND ELECTRIC COMPANY, SAN FRANCISCO, AND 
PRESIDENT OF THE PACIFIC COAST GAS ASSOCIATION FOR THE YEAR NOW CLOSING 


WESTERN 
GAS 


A Monthly Journal of the Gas, Gas Appliance and 
Natural Gasoline Industries in Western America 


PACIFIC COAST GAS ASSOCIATION 
CONVENTIONS 


aac) OR thirty-four years the Conventions of the Pacific Coast Gas 
: Association have been important annual events in the history of 
~~ 4| the Gas Industry. ‘During these years our members have sur- 
\3 | vived the shock of the advent of the electric light; they have de- 
' veloped the manufacture of gas from oil; they have pioneered 
in high pressure distribution; they have in fact been always among the 
leaders who have made gas the splendid and economical fuel it 1s 
today. Their faith, their enthusiasm, their resourcefulness and deter- 
mination have surmounted all obstacles and have, during this brief 
period, multiplied the gas business by more than two hundred. 


@ The part played by the Association in these achievements has been 
one of inspiration and education. It has been the means of developing 
the latent abilities in men; it has encouraged them to do their best, and 
has been the forum through which each bit of hard won experience has 
been made available to the entire industry. Each Convention has added 
to the store of knowledge and each transcript faithfully records the 
names of those who are keeping the torch alight. 


@ ‘To those who will use it aright there is no better investment than 
an Association membership, and no better educational opportunity than 
an Association convention. ‘That the thirty-fourth Convention will be 
no exception is amply proven in the following pages. The enthusiasms 
which fired the pioneers have been kindled in younger hearts and all 
is well with our industry. 

W.S. YARD, 
President, Pacific Coast 
Gas Association 


1926-1927 


CIATION headquarters reports 

that all is well with convention ar- 
rangements, and the program printed 
herewith is concrete proof that every- 
thing has been done to assure gas men of 
a worth while five days at Santa Cruz. 
The entire advance “story” of the 
Thirty-Fourth Annual Convention, dates 
for which are 
September 12 to 
16 inclusive, is 
contained in the 
following pro- 
gram, from gen- 
eral and sectional 
sessions to details 
on convention en- 
tertainment and 
special features 
and exhibits. 

M. F. Wales, 
Convention 
Chairman, as- 
sures P. C. G. A. 
delegates that Santa Cruz, and the 
Hotel Casa del Rey, which is this year’s 
convention site, will leave no stone un- 
turned to make convention arrange- 
ments ideal. 

The complete program follows: 


Potaric COAST GAS ASSO- 


M. F. Wales 


Convention Chairman 


(SENERAL SESSIONS 
Monday, September 12 


2:00 P. M.—Casino 

Opening Address—John L. McNab, 
Attorney at Law. 

President’s Address—W. 8S. Yard, 
Vice-President, Pacific Gas and Electric 
Company. 

“The Association’s Research Fellow- 
ship’—C. B. Lipman, Dean Graduate 
Division, University of California. 
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Panorama of the Thirty-Third Pacific Coast Gas Association Conven- 


Convention Details for the Pacific 


Secretary's Report; Communications: 
Election of Officers; Appointment of 
Resolutions Committee ; In Memoriam; 
Adjournment. 

4:00 P. M.—Executive Session, open 
only to representatives of company 
members. 


Tuesday, September 13 
2:30 P. M.—Casino 

“The American Gas Association’’— 
A. B. Macbeth, President, American 
Gas Association 

“The Ideal Behind the Blue Star Seal 
of Approval’ —R. M. Conner, Director 
Appliance Testing Laboratory, Ameri- 
can Gas Association. 

“The Tools of Management’’—J. 
Hugh Jackson, Professor of Accounting, 
Graduate School of Business, Stanford 
University. 

‘The Passing of Public Ownership” 
—Dr. Geo. L. Hoxie, Research Engineer 
Southern California Edison Company. 


GENERAL SESSIONS 
Thursday, September 15 
2:30 P. M.—Casino 
JOINT MEETING OF COMMERCIAL AND 
PUBLIC RELATIONS SECTIONS. 


“Operation of a Home Service Depart- 
ment’, Report—J. C. Gilbert, Chair- 
man, Southern Counties Gas Company. 

“The Cold Cream Slant’, Paper— 
Ella M. Lehr, Home Service Repre- 
sentative, Pacific Gas and_ Electric 
Company. 

“Influencing the Conduct of the 
Home’, Paper—Margaret Plumpton, 
Home Supervisor, University of Cali- 
fornia, Extension. 

“New Business and Rate Structures’’, 
Paper—F. M. Banks, Manager, Central 


Counties Gas Company. 


Friday, September 16 
2:00 P. M.—Casino 

“The Newer Thought in the Gas 
Industry ’"—F. J. Schafer, General 
Manager, Southern California Gas 
Company. 

“Give Way to the Accountant’ — 
Reynold E. Blight, C. P. A., Vice-Presi- 
dent, State Board of Accountancy. 

“The Gas Companies, The Railroad 
Commission and the Public’—By a 
Member of the California Railroad 
Commission. 

Resolutions— 


ACCOUNTING SECTION 
Tuesday, September 13 
9:00 A. M.—Sun Porch of Casino 


Customers Accounting, Report—QO. 
L. Moore, Chair- 
man, Los Angeles 
Gas and Electric 
Corporation. 

Pay Roll Pro- 
cedure, Report— 
B. H. Parkinson, 
Chairman, Port- 
land Gas and 
Coke Company. 

“Application of 
Tabulating M a- 
chine Equipment 
to Gas Company 
Accounting’’, Pa- 
per—D. G. Mar- 


tin, Pacific Gas and Electric Company. 


E. N. Simmons 
Chairman ; 
Accounting Section 


Thursday, September 15 
9:00 A. M.—Sun Porch of Casino 


Surplus and Obsolete Materials and 
Supplies, Report—N. R. McKee, Chair- 


man, Southern Counties Gas Co. 
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tion group—taken in August of last year, at Pasadena, California 


Coast Gas Ass'n 34th Annual Meeting 


Undistributed Construction Costs, Re- 
port—W. E. Robbins, Chairman, 
Southern California Gas Company. 

Credits and Collections, Report—H. 
H. Ranlett, Chairman, Los Angeles 
Gas and Electric Corporation. 


Gas Company Statistics, Report—H. 
W. Johnson, Chairman, Coast Counties 
Gas and Electric Company. 


COMMERCIAL SECTION 
Tuesday, September 13 
9:00 A. M.—Sun Porch of Casino 


Industrial Sales and Data Sheets Re- 
port—Lee Holtz, Chairman, Southern 
California Gas Company. 

‘Competitive Fuels 
Electricity”, Paper—S. 
dustrial Engineer, 
Pacific Gas and 
Electric Company. 

“Large Hot 
Water Supply Sys- 
tems’, Paper— 
L. C. Haffner, In- 
dustrial Engineer, 
Portland Gas and 
Coke Company. 

“Refrigeration 
by Heat’, Paper— 
Herbert C. Parker, cp gmamaamaas en 
Secretary, Parker C. M. Grow 


Ice Machine Com- . Chairman 
Commercial Section 
pany. 


Other Than 
R. Dows, In- 
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Thursday, September 15 


9:00 A. M.—Sun Porch of Casino 
The Insulation of Gas Heated Build- 

ings, Report—H. L. Warren, Chairman, 

Southern California Gas Company. 
Electric Competition, Report—C. E. 


Lasher, Chairman, Puget Sound Gas 
Company. 

‘Tuning in with Progress’, Report— 
H. E. Davidson, Chairman, Southern 
California Gas Company. 

“The Venting Problem’, Paper— 
Walter M. Berry, Consulting Engineer. 
2:30 P. M.—Joint meeting with public 

relations section. 


Friday, September 16 
9:00 A. M.—Sun Porch of Casino 

Gas Company Co-operation’ with 
Architects and Builders, Report—F. U. 
Naylor, . Chairman, Pacific Gas and 
Electric Company. 

Promoting the Sale of Gas for Do- 
mestic Purposes, Report—W. H. Mix- 
ter, Chairman, Pacific Gas and Electric 
Company. 

Relation Between Gas Company and 
Dealer Merchandising, Report—lrank 
Packer, Chairman, Welsbach Company. 

“Gas Appliance Sales’, Paper—E/roy 
L. Payne, General Manager, Payne 
Furnace and Supply Company. 


TECHNICAL SECTION 
Tuesday, September 13 


9:00 A. M.—Casino 

Refractories for Oil Gas Generators, 
Report—H. J. Knollman, Chairman, 
Booth Engineering Company. 

Liquid Purification and Sulphur Re- 
covery, Report—A. N. Cundall, Chair- 
man, Pacific Gas and Electric Company. 

Condensing and Scrubbing, Report— 
S. C. Schwarz, Chairman, Portland Gas 
and Coke Company. 


“Heat Transfer in Gases Containing 
Water Vapor’, Paper—T'ed Rosebaugh, 
Assistant Engineer, Pacific Gas and 
Electric Company. 

Dust and Moisture Control, Report 
—K. C. Tomlinson, Chairman, Pacific 


Meter Works. 
Thursday Morning, September 15 


9:00 A. M.— 
Casino 

Compressor 
Plants, Report— 
A. B. Newby, 
Chairman, Mid- 
way Gas Com- 
pany. 

Gas Measure- 
ments, Report— 
Fk. A. Hough, 
Chairman, South- 
ern Counties Gas 
Company. 

The Problem 
of Peak Loads, 
Report—R. R. Ripley, Chairman, Port- 
land Gas and Coke Company. 

Load Factors, Report—W. M. Hen- 
derson, Chairman, Los Angeles Gas and 
Electric Corporation. 

Unaccounted-for Gas, Report—B. G. 
Williams, Chairman, Southern Califor- 
nia Ggas Company. 


R. M. McCalley 


Chairman 
Technical Section 


Thursday Afternoon, September 15 
2:30 P. M.—Sun Porch of Casino 
Main Location on Paved Streets, Re- 
port—R. §. Fuller, Chairman, Pacific 
Gas and Electric Company. 
Rigid Meter Connections tor Con- 
sumers’ Meters, Report—D. E. farmer, 


(Continued on Page 150) 
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How Gas Is Serving Denver Industry 


The First Number 77 a Public Service Company of Colorado Series 


Gas [n Can Manufacturing 


ITH the present installment Western 

Gas begins a series of brief, illus- 
trated articles on Denver industries in which 
gas plays an essential part. Mr. Taylor, 
author of the series, begins this introductory 
article with a general summary of pertinent 
facts on Denver and gas service conditions 
in his community.—Editor. 


ENVER, the capital city of Colo- 
1) rado, with a present population 

of 325,000, was founded in 1859 
by pioneers in search of gold. From 
such a beginning, it is only natural that 
the Mile High City should grow to be 
the mining center of the Mountain 
States. But mining is not the only ac- 
tivity, as Denver ranks high as the hub 
of a great agricultural and_ livestock 
area. Denver's climate makes it a 
Mecca for the health seekers, while its 
scenery, with the Rocky Mountains less 
than an hour’s ride away, attracts many 
of the leisure class. The city has a 
large number of industries, most of them 
small, several of medium size and only 
a relatively few large ones. While some 
of its industrial products are distributed 
to all corners of the world, the majority 
of its industries depend entirely upon 
Denver and adjacent cities. 

The Public Service Company of Colo- 
rado serves some 71,000 gas customers 
in the City of Denver, of which 1200 
are classed as commercial, including 
hotels, restaurants, clubs, hospitals, 
schools, churches, delicatessens, lunch 
rooms, etc., and 4400 industrial custo- 
mers. [he industrial consumption for 
1926 was 627,000 M. C. F., or 145 
M.C.F. per customer. Practically all 
industrial customers are on the indus- 
trial rate, which has a monthly charge 
of $1.50 per hundred cubic feet hourly 
demand and gas on a step rate—$0.35 
per thousand for the first 150,000 cu. 
ft., $0.32 per thousand for the next 
150,000, $0.26 per thousand for the next 
700,000, and $.23 per thousand cu. ft. 
for all gas over one million cubic feet 
per month. For 1926, the average in- 
dustrial rate was $0.583. 


Gas served is a mixture of horizontal 
retort coal gas, carburetted water gas 
and blue gas. ‘Total daily sendouts 
range from 7 million cubic feet to 14 
million cubic feet, with a yearly average 


By ROBERT H. TAYLOR 


Engineer of Gas Utilization 
Public Service Company 
of Colorado 


of 9 million. The Doherty distribution 
system is used, with six holders, one at 
the plant and the remaining five advan- 
tageously placed on the system. Main 
pressures range from a maximum of 75 
inches to a minimum of 7 inches. All 
customers except those in outlying dis- 
tricts have individual regulators. 


Gas serves Denver industry in many 
ways. In the mining industry it is pres- 
ent from start to finish, making drills, 
refining ore and at the Denver Mint 
helping to turn the gold and silver into 
coin of the realm. ‘The farmers owe 
a debt to gas, because it plays a part 
in the production of farm machinery. 
Many of the farm products are cooked 
with gas, put up in containers soldered 
by gas and sold by gas-warmed stores 
to customers whose appetites are kept 
at a high pitch by healthy, gas-heated 
houses. “The merchant, tailor, dentist, 
iron worker, tinner, nearly every indus- 
try, business or vocation in Denver 
where heat is required, has one or more 
representatives who believe that gas will 
do it better and support their conviction 
by actual practice. 

It is the purpose of this and subse- 
quent articles to show some particular 
phase of gas application to Industrial 
Denver by describing representative 
plants, the nature of the work done or 
article produced and the “character 
part’ which gas must play. 


THE HARDESTY MANUFACTURING 
COMPANY 


ROM the manufacture of extracts 

and baking powder to the business 
of supplying the Rocky Moontain States 
with tin cans is a far step, but the 
Rudd Hardesty Manufacturing Com- 
pany of Denver owes its existence to 
just such a transition. 


Back in 1888 Rudd Hardesty started 
a business of making baking powder, 
syrups and extracts. [he enterprise 
flourished and as it did so Hardesty laid 
plans for the future when his output 


would be increased many fold. But, in 
1899 his plans hit a snag. The local 
can makers who had been supplying his 
containers merged with an eastern com- 
pany and all can manufacturing was 
centered east of the Mississippi. ‘The 
local man dismantled his shop and told 
Hardesty that in the future his cans 
would be sent to him by railroad instead 
of being delivered by the wagon from 
the can shop down the street. 

But business did not go as smoothly 
with the new can company. Delays, 
damage in transit, failure to get exactly 
the kind of container needed for each 
article, all worked together to produce a 
discouraging condition. “Then Hardesty 
decided to make his own cans. Of a 
mechanical bent he took up the work in 
the light of a hobby and he rede his 
hobby pretty hard, constantly trying to 
make better cans at less cost. Other 
manufacturers in Denver heard what 
Hardesty was doing and one by one they 
induced him to care for their require- 
ments in addition to his own. Before 
long, his hobby had grown to such size 
that the parent extract business was 
dwarfed, and about 1912 Hardesty de- 
cided that there was more for him in 
cans than in their contents. ‘The extract 
and baking powder business was sold out 
and he gave full attention to sheet metal 
products. He opened a shop of some 
3500 sq. ft. area, and, with a total force 
of ten men, went out after business. 


Today the Hardesty Manufacturing 
Company employs some two hundred 
workers and the various shops cover an 
area of several acres. [he payroll for 
1926 was a quarter of a million dollars. 
In addition to cans and metal containers, 
irrigation equipment, tanks, metal signs, 
corrugated metal culverts, flumes and 
similar sheet metal products are made. 
The firm’s irrigation equipment products 
are known not only in the United States 
but in many foreign countries. 


Gas—as this Denver manufacturer 
will testify—is the ideal fuel for the 
can industry because of its flexibility and 
accuracy of application. Every type of 
can, be it the 5-gallon square can, the 
round lard pail, the friction-top can or 
the oblong syrup can, requires gas in one 
or more stages of production. 
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As the manufacture of the 5-gallon 
square cans embraces nearly every opera- 
tion found in the production of any one 
of the others, it only will be considered. 
The first step is to run the stock through 
a set of rolls, shown in the accompanying 
illustration, which applies a base coat 
to hold the lithographed label. The base 
coat is usually white or grey, although 
where an openwork lithograph design 
is used, the base coat may be colored to 
give the desired appearance. From the 
base coat rolls, the sheets pass through 
a base coat drying oven. ‘This oven is 
shown at the left in the same view. The 
speed of the conveyor is about 5 feet per 
minute, depending upon the nature and 
thickness of the base coat. For this 
operation, the temperature is held as 
high as possible without burning the 
base coat, frequently 250° F. 


From the end of the base coat dryer 
oven the sheets pass to the lithographing 
rolls, where the design is put on, then 
into the rapid drying lithograph oven 
shown at the right in Fig. |. ‘This oven 
is about 30 feet long and is large enough 
to handle sheets 3 feet wide. ‘The tem- 
perature here must be carefully con- 
trolled, usually 160° being correct. 
Temperature control equipment is used 
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Gas fuel does a variety of tasks in the 
Rudd Hardesty Manufacturing Com- 
pany plant, Denver can factory, above 


in this oven as well as in the base coat 
dryer oven. The conveyor speed is 
about 1% feet per minute, which gives 
a baking time of about half an hour. 
As can be seen in the figure, the burner 
equipment on each oven is the conven- 
tional atmospheric type. Burners are 
ted alternately from each side, spaced 
some 5 feet apart on centers. To give 
even heat distribution, the burners are 
built on the H_ plan, the cross run of 
the H being fed from one side of the 
oven with 2-foot laterals projecting the 
long way of the oven. After the litho- 
graphed sheet is dried, it is run through 
the varnish rolls and dried in the base 
coat oven. A high temperature is used 
and the sheets bake in about fifteen min- 
utes. 

‘The raw stock has now passed through 
the first stages and is ready to be cut 
to size, formed and assembled. ‘The 
next step is to pass the lithographed 
sheets through slitters, power driven 
wheel-type cutters which trim the sheets 
to size. “The trimmed sheets pass to the 
notching machine, a power-driven press 


which cuts off or notches the corners so 
that they can be properly formed and 
the locking edges bent. ‘The panel and 
fold operation follows, a second power- 
driven press upsetting the sheet to torm 
the side panels. As the plunger of the 
press continues through the die, the 
sheets are folded, so that the finished 
piece is two sides of the can, ready to 
be locked together. 

Folded sheets are next taken, two at 
a time, the edges placed together so that 
the locking edges mesh and are bumped. 
A power-driven press does this work, 
locking the two diagonally opposite cor- 
ners in one operation. ‘The can body ts 
now formed. Flanging machines roll 
a flange on the top and bottom edges, 
and the body is now ready for the final 
assembly. 

‘The tops and bottoms are stamped 
out by a battery of power presses which 
cut the shapes to size and do whatever 
upsetting or forming that may be re- 
quired. ‘The bottoms pass directly to 
the assembly line, while the tops go to 
the handle table, where each one is 
placed in an automatic clamp, the wire 
handle is spotted, heated by a small Bun- 
sen flame and soldered in place. ‘This 
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A.G. A. Chicago Meet Looms as 
October Rallying Point 


HE largest and best appointed 
hotel in the world, a program 
based on the report of the Three- 
to-Five-Year Program Committee on 
Association activities, and one of the 
finest exhibitions of gas appliances and 
equipment ever staged, are on the gas 
man’s bill of fare at the Ninth Annual 
Convention of the American Gas Asso- 
ciation, to be held at the Stevens Hotel, 
Chicago, IIl., October 10 to 14. 


ALL INDUSTRY REPRESENTED 


The convention has a special signifi- 
cance this year, in that it is the first 
meeting of the entire industry. While 
it is the ninth gathering of the A. G. A.., 
and the second that has been held in 
Chicago, it is the first since the amalga- 
mation of the American Gas Association 
with the Natural Gas Association of 
America. 

This year the industry will have at 
its disposal the largest hotel in the 
world. Incidentally, the Stevens is com- 
pletely gas-equipped. At this first Mid- 
West convention in five years, the mem- 
bers and their guests will find that every 
provision for their comfort and conven- 
ience has been made. ‘The elimination 
of the reading of all printed reports in 
the general sessions, and short and 
snappy meetings will do much to keep 
the interest at high pitch. 

Based on the vital findings of the 
‘Three-to-Five-Year Program Commit- 
tee, the general theme of the convention 
will tie in closely with that of last year. 
‘The convention program committee has 
arranged a speaking program of high 
order, as witnessed in the _ tentative 
general session program which is printed 
on this page. 

A central location for this year’s con- 
vention meeting place presages a record- 
breaking attendance, Eastern companies, 
which have been especially generous in 
past years in allowing their employees 
to attend A. G. A. conventions are not 
expected to curtail their lists this year, 
for they know from experience the 
value of convention attendance, both to 
the men and to the company. Maid- 
Western and Western companies will 
undoubtedly increase their quotas in 
order that as many as possible will 
benefit from actual contact with the 
industry in convention assembled. 


1927 CONVENTION PROGRAM 
FIRST GENERAL SESSION 
Tuesday Morning, October 11, 1927, 
10:00 o'clock 

Opening Remarks—President, A. B. Mac- 
beth, Southern California Gas Company, 
Los Angeles, Calif. 

Report—Treasurer, Clifford E. Paige, The 
Brooklyn Union Gas Company, Brook- 
lyn, N. Y. 

Report—Managing Director, Alexander For- 
ward. 

President's Address—‘“The Industry’s Pro- 
gram,” President, A. B. Macbeth. 

Report—Nominating Committee, P. S. Young, 
Chairman, The Public Service Electric 
and Gas Co., Newark, N. J. 

Election. 

Address—“The Economic Status of the Gas 
Industry,’ H. C. Abell, Vice-president, 
Electric Bond and Share Co., New York, 
eS 

Address—“The Place of the Holding Com- 
pany in Corporate Organization,’ Speaker 
to be announced. 

Executive Session—(Only Company Member 
Delegates Eligible to Attend). 


SECOND GENERAL SESSION 


Wednesday Morning, October 12, 
10:00 o'clock 
Address—“Better Homes, Better Families— 
“Better Gas Appliances,” or “Helping the 
Housewife Improve the Home,” Dr. Lillian 

Gilbraith, Montclair, N. J. 

Address—“Essentials of Prosperity,’ Speaker 
to be announced. 

Address—“The Success of State Regulation,” 
Honorable J. F. Shaughnessy, President, 
National Ass’n. of Railway and Utilities 
Commissioners, Carson City, Nevada. 

Report—“The Laboratory—Today and To- 
morrow,” Ralph Gallagher, Chairman, 
Laboratory Managing Committee, East 
Ohio Gas Company, Cleveland, Ohio. 

Address—“Executive Interest In and Re- 
sponsibility for Sales,” P. S. Arkwright, 
President, Georgia Railway and Power 
Co., Atlanta, Ga. 

THIRD GENERAL SESSION 


Thursday Morning, October 13, 
10:00 o'clock 

Address—“Are We Spending Enough to 
Make More?” Samuel Insull, President, 
The Peoples Gas Light and Coke Co., Chi- 
cago, Ill. 

Address—“The Executive and the Industrial 
Load,” Speaker to be announced. 

Address—“Telling the World,’ Wilbur Nes- 
bitt, Chicago, IIl. 

Presentation—Award of McCarter Medals 
for Life Saving, Thomas N. McCarter, 
President, The Public Service Electric and 
Gas Company, Newark, N. J. 

Award of A. G. A. Meritorious Service 
Medal, A. B. Macbeth, President. 

Reports—Presentation of General Committee 
Reports. 

Reports—Committee on President’s Address, 
Committee on Resolutions. 

1928 Convention—Report of Time and Place 
Committee, W. J. Welsh, Chairman. 


$s 


In addition to the regular convention 
activities, several features and innova- 
tions are found on the program this 
year. For the first time there will be a 
meeting of the women of the industry, 
this in addition to the activities of the 
home service directors. “Chere will also 
be inspection trips arranged for all 
interested members to visit some of 
the large and interesting industrial gas 
installations made by The Peoples Gas 
Light and Coke Company and other 
companies in the territory. There will 
be a meeting for the members of the 
newly-formed Natural Gas Department, 
and there will also be parallel sessions 
of the Chemical Committee on one after- 
noon when the Technical Section will 
split its program. 


PROGRAM THEMES 


While it is too early to announce more 
than a tentative program, the following 
recommendations of the Three-to-Five- 
Year Program Committee will be closely 


followed: 


Improvement of sales methods for the 
purpose of retaining and expanding the 
domestic load. 


Proper rate structures. 
Technical research. 
Safety work. 
Laboratory. 


Industrial load, touching upon adver- 
tising, exhibit of appliances, and re- 
search. 


National advertising. 
Education. 


Announcement of the complete pro- 
gram will be made in the October issue 
of Western Gas. 


From all angles, the Chicago conven- 
tion bids fair to establish new records. 
The business program to be built around 
the most important subjects now facing 
the industry will cover every major ac- 
tivity of significance. Never before has 
the industry had more competent com- 
mittee personnel working on the solution 
of problems national in scope. The re- 
ports of these committees, augmented by 
addresses covering other pertinent sub- 
jects and delivered by nationally promi- 
nent men, will constitute a varied and 
practical program of importance to 
everyone. 
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of the Gas Indust 


OQ INDUSTRY could have sur- 
N vived so long in direct contact 

with millions of customers, as 
has the gas industry, without developing 
a philosophy peculiarly its own. ‘The 
first American gas company was incor- 
porated in 1816 for the purpose of light- 
ing the homes and streets of Baltimore. 
From this small and what proved to be 
an extremely unsuccessful beginning, the 
makers and purveyors of gas have stag- 
gered through the most amazing difh- 
culties and discouragements, until today 
fifty-two million Americans are using 
gas heat for some purpose daily. Dziff- 
culties still exist but let us hope that for 
us that saying is true: “The first hun- 
dred years are the hardest.” 


AS THE MEN-—SO THE INDUSTRY 


The purpose of this discussion is to 
study the eftect of the storms which have 
been weathered upon the mind and heart 
of our industry and psycho-analyse the 
spirit and soul which exists today and 
upon which we must rely for our future. 

This involves a study of gas men, for 
an industry or company is merely the 
reflection of those who manage it. As 
the industry grows, the law of average 
and the eftect of tradition cut off the 


By CLIFFORD JOHNSTONE 


’ Executive Secretary, 
. . Vv ~y . . 
Pacific Coast Gas Association 


peaks of individual human strength and 
fill in the valleys of individual human 
weakness, but the fact remains that the 
industry will follow its leaders; its 
shortcomings will be their shortcomings 
and its wisdom their wisdom. ‘There 
can be no great progress without faith 
and enthusiasm, and the light of these 
must be radiated so strongly from the 
leaders that it fill the hearts of the rank 
and file and be reflected thence to all 
comers. 

The development of the industry has 
from the beginning been impeded by 
every conceivable obstacle that human 
endeavor is heir to. ‘hese obstacles, or 
the major ones, can be arranged in a 
sort of order depending upon the chrono- 
logical sequence in which each in turn 
became the one great problem, the un- 
surmountable barrier to further progress. 
None has been entirely destroyed but 
they all have been in some measure de- 
molished, climbed over or passed around. 


The first hurdle seems to have been a 


e 


decided lack of technical knowledge of 
what gas is and of how to make and 
utilize it. While this is a pardonable 
tailing, considering the newness of the 
art, it caused the industrv to be retarded 
a number of years, for the original pro- 
moters could not live up to their pros- 
pectuses and failed miserably. We read 
that the first plant of the Baltimore 
company was a total failure, the gas 
being too oftensive for endurance. ‘The 
gas industry remained in the hands of 
promoters for a long, long time and it 
is only of recent years that engineers 
have been called in to make a science of 
the rule of thumb methods of the gas 
house terriers. Lhe industry is still 
suffering from its lack of a scientific 
viewpoint, and hardly yet realizes that 
its technical side is an intricate phase 
of chemical engineering. ‘There are yet 
many companies hugging the gas house 
gang to their bosoms and the men of 
science are met at every turn by the 
resistance of tradition which it will re- 
quire another generation to entirely 
overcome, 

The second barrier was built out of 
the same material as the first. It was 

(Continued on Page 166) 
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Something for Everyone 


T is with a feeling of pardonable pride that 
Western Gas presents the body of Pacific 
Coast Gas Association convention material 
which makes up a large part of the present 1s- 
sue. We feel that these advance papers and 
committee reports represent an exceedingly 
valuable offering to our readers—be they of the 
Coast or of sections further east. Certainly this 
material is visible witness of the amount of work 
which has been done through Association chan- 
nels this year. By publishing the reports prior 
to the convening of the Santa Cruz sessions it 1s 
the intention to facilitate discussion on the con- 
vention floor of facts and recommendations con- 
tained in them, and thus to enhance the value of 
the convention. 


This Association section of the present num- 
ber will be found to be a symposium of varied 
and live topics on gas service and related inter- 
ests. No matter how distantly the reader’s in- 
terest impinges on the general field of gas, there 
is something for him here. The gas utility 
reader will turn first, naturally enough, to the 
general section heading which includes the de- 
partment of his interest—Commercial, Public 
Relations, Accounting, Technical. 

Natural gasoline men will do well to turn to 
the Technical Section. Problems of natural gas 
measurement, and of compressor plant opera- 
tion are considered here. The report on liquid 
purification will interest gasoline men in sec- 
tions where sulphur content of gas is a source 
of trouble. 

Those who plan to attend the Santa Cruz con- 
vention should give these reports the thorough 
advance reading that they deserve. 


Worth While Sessions in Store at Santa Cruz 


HIS issue of Western Gas will reach some 
A ter our readers barely in time to go into the 
grip packed for the P. C. G. A. Santa Cruz 
convention. 

On another page is published the complete 
program of general and sectional meetings, as 
well as entertainment program. The program 
is commended to the attention of any who are 
still debating on attending this year’s sessions, 
for it is one of the ablest combinations of general 
interest offerings and special section programs 
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that has ever been put together for Western gas 
men. 


In many ways this convention will be a sig- 
nificant one. A number of committee reports 
incorporate recommendations which will call 
either for definite action or for consideration in 
formulating next year’s work. The fact that 
all of the four sections are meeting several times 
during the five-day sessions indicates the amount 
of work which is to be reviewed in each. 


General and section programs are well bal- 
anced and full of ‘“meat’—and the convention 
will have its lighter side too, admirably planned 
to dove-tail into the convention program so as 
to keep interest at a high pitch and interfere not 
at all with business sessions. 


Western Gas bespeaks for the Santa Cruz gas 
meeting—the thirty-fourth assemblage of an 
association which ranks as the oldest as well as 
one of the most progressive of gas organiza- 
tions—a large attendance, an interested partici- 
pation in an excellent program, and lasting ac- 
complishments which will set goals for next 
year. 


An Industrial Gas Series 


N another page of this issue will be found 

a feature entitled “How Gas Is Serving 
Denver Industry.” This is offered as the intro- 
ductory installment of a series of articles, which 
will take the form of brief descriptions of indus- 
trial enterprises in the Colorado capital, in 
which gas bears an essential part. Not only will 
the gas installation and gas service conditions be 
discussed, but enough of the industrial process 
in question will be outlined to be of value to in- 
dustrial gas men selling a similar load. 


This series, contributed by Robert H. Taylor, 
engineer of gas utilization for the Public Ser- 
vice Company of Colorado, should be helpful 
to the industrial sales engineer, and will be un- 
usually welcome to readers in companies whose 
service conditions are somewhat similar to those 
in Denver. Denver’s industry is diversified, and 
gas has diffused its benefits over a wide field of 
uses. The industrial load is proving a very de- 
sirable one to this manufactured gas utility, and 
some of the highlights of industrial service in 
Denver will be shared with readers of Western 
Gas through the present series. 
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Industrial Sales and Data Sheets* 


OUR committee on industrial sales and data sheets is pleased 

to submit its final report of its activities for the year with 

one sole purpose in mind and that is, that perhaps in some 
measure a thought is being produced that will stimulate future 
progress in Industrial Sales. 

The committee feels that while gas for industrial purposes is 
yet in its infancy, it is also facing its greatest era of usefulness, 
and that now is the time for the gas fraternity, as a whole, to 
engage in a more intensive study of the 
situation and assist one another in every 
way possible to obtain and retain the 
hundreds of small industrial customers 
that are at present using fuels other than 


gas. 

Gas possesses many desirable qualities 
as a fuel. However, it is impossible to 
obtain the full benefits from the fuel un- 
less the equipment or appliances in which 
it is used are properly designed and cared 
for after being placed in service. A sat- 
isfied customer is the biggest asset in the 
promotion of this work. 


Owing to the fact that operating con- 
ditions, B.t.u. values, etc., vary greatly 
from one city to another it is impossible 
to set up any universal standard prac- 
tice. Nevertheless, there are many prob- 
lems that have been successfully solved 
and from this all industrial men can gain valuable suggestions. 


The committee has divided its subject into four distinct groups, 
namely, (1) “Industrial Sales”, (2) “Competitive Fuels other than 
Electric Current’, (3) “Utilization, such as Gas Burners and 
Furnaces, Ceramics, Large Storage Hot Water Systems, etc.”, and 
(4) “Industrial Data Sheets and Forms.” 


The outstanding fact gathered from the summary of the data 
gathered and the committee’s attitude toward the industrial situ- 
ation is first of all that an intelligent and high class service be 
the main requisite in increasing the industrial business. It has 
been suggested that in order to help strengthen this department, 
it would be advisable to form Sales Associations at various points 
under the jurisdiction of the Pacific Coast Gas Association, 
whereby, say, once a month the Sales Supervisors could gather for 
meetings. These meeting places could be located at Los Angeles, 
San Francisco and Portland, each having a Chairman. These 
Chairmen could then meet four (4) times a year at our P.C.G.A. 
meetings and compile their data. The committee would suggest 
that this subject be brought up for general discussion at the Fall 
meeting owing to the fact that while, in a great many ways, it 
would be desirable, there are some detrimental features. 


One very important point was brought out in the investigation 
on the utilization of gas for industrial purposes and that is that 
the cost of the B.t.u. is not necessarily the determining factor. For 
example, a certain ceramic industry in Los Angeles is using gas 
for burning terra cotta with an increased cost over oil of $1.00 per 
ton of ware fired and are quite pleased to do so. In the two years 
that gas has been used for fuel, the kiln production has been in- 
creased and the quality of the ware considered an A-1 product, 
whereas with oil, the material had to be reglazed and reburned as 
many as three times because of the uncertainty of flame control. 
This fact not only meant a loss of time but considerable additional 
expense in handling. This is some item when two kilns containing 


Lee Holtz 
Chairman 


*Lee Holtz, Southern California Gas Co., chairman; J. J. Ferrari, Fuget 
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some 175 tons of material each have to be handled more than once 
to complete manufacture. 

We find that all the gas companies have had a similar experi- 
ence and will have this talking point in their favor. However, 
there are many industries where cost of operation is not so easily 
compared with quality and quantity of production and the fuel 
costs are only kept and considered by the month. This class of 
industry can only be cared for properly by highly efficient operat- 
ing service from the gas companies in the way of first class meter 
and regulator equipment, clean gas and men specialized in indus- 
trial work to procure and maintain the business. 


It is one thing to get the business and another thing to hold it. 
The human factor is one of great importance in selling and keeping 
the job sold. Industrial salesmen must be high class men with 
striking personalities and be so trained and thoroughly versed in 
the various lines of industry that they are able to speak the lan- 
guage of their clients in such a manner that they will immediately 
understand and be understood. This not only creates a good first 
impression (which is generally a lasting one) but almost always 
demands an audience which means business at one time or another. 


The fact that building good will can be done at a profit has 
been realized by the inauguration of an Industrial Service Depart- 
ment. Most companies find that complaints have been reduced, 
revenue has been increased, more business has been obtained and 
that a few months training in this department for the young sales 
engineer has materially helped for future sales work. 

The Industrial Service Department, if handled properly, will 
go a long way toward keeping the job sold. A statement has been 
made that the gas companies can well afford to spend 10 per cent 
of its annual industrial revenue to keep the business on the lines. 
Many customers do not know just what the fuel question really 
means to them. By careful analysis of the various problems by 
competent men from the Industrial Service Department the load 
has been increased and fuel bills cut. 

It has been proved that the use of industrial data sheets are of 
valuable assistance to the new business department and sales engi- 
neers. The details as adopted by the Southern California Gas 
Company have been very ably brought out in Mr. DeRemer’s paper 
on this subject. 

The committee suggests that a movement be started whereby gas 
companies and equipment companies can cooperate to the fullest 
extent in the circulation and exchange of industrial data in order 
that more adequate and efficient equipment be available and that 
the necessary changes be made from time to time to keep pace with 
the times. 

The fact still remains that as yet there is very little, if any gas- 
burning equipment which can be universally applied. Owing to 
the various kinds of gas sold throughout the United States, its 
design is a very complex problem. In many localities drastic 
changes are necessary before standard burners or equipment are fit 
for installation and use. Nevertheless, many changes can be made 
and more modern equipment produced by the manufacturer to suit 
certain large districts and it would pay both gas companies and 
the manufacturers to do so. Many jobs arise that demand imme- 
diate attention and one is forced to use something more or less 
inadequate in order to get the business. 


The committee recommends for future research and discussion 
the following: 


(1) What percentage of yearly sales is sold for industrial pur- 
poses by the various companies? 


(2) What is the cost of maintaining industrial business and this 
figure compared with revenue? 


(3) A more universal use of the data sheets. 
(4) Formation of sectional sales committees. 
(5) More adequate equipment. 

(6) Suitable rate structure. 

(7) Personnel training for industrial purposes. 
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Large Hot Water Supply Systems 


By L. C. HAFFNER 
Portland Gas and Coke Company 


HE study of hot water supply systems has been undertaken 
with a view to ascertain the efhiciency and performance of 
both gas fired water heating systems and systems fired with 
competing fuels, to ascertain the relative cost of operating -the 
respective installations, and lastly to evolve methods whereby the 
operating costs of gas fired systems can be reduced to a more 
economical basis. Of necessity a study of the hot water demand 
had to be appended to gain a clear conception of the factors influ- 
encing the problem. 


Analysis of Problem: 


Although a great amount of fuel is consumed in supplying hot 
water for commercial purposes, such as in hotels, apartments, and 
public buildings, but little study has been made of the subject. A 
great variety of equipment and methods are in use with little or no 
real information on their relative merits. In general, the system 
consists of some device in which the water absorbs heat from the 
fuel, a tank in which the heated water is stored, and a piping 
system to convey the heated water from the tank to the places of use. 

It must be kept in mind that there is a difference between the 
subjects of “Heating Water” and “Hot Water Supply.” The 
former covers the problem of getting the heat from the fuel into 
the water, the latter includes the first as well as all problems on 
the storage, distribution and utilization of the hot water. 

For purposes of study and comparison it is best to divide the 
problem into three categories, first, the generating device or heater; 
second, the storage and distributing system; and third, the utiliza- 
tion of the hot water. The reason for this procedure is that the 
characteristics of heaters and their thermal efhciency vary with the 
fuel used while the fuel itself does not influence the efficiency of 
storage and distributing system, nor the mode of utilization of the 
hot water produced. 

It is well to bear in mind the difference between heater efficiency 
and over-all eficiency. The heater efficiency is the ratio of the heat 
absorbed by the water to the total heat in the fuel. The over-all 
efficiency is the ratio of the heat contained in the water used to the 
total heat in the fuel. 


HOT WATER DEMAND 


The demand for hot water is, of course, the basis of all preblems 
pertaining to hot water supply and it is desirable to have as much 
information as possible on this subject. To properly design a 
system the engineer should know the quantity of hot water needed 
and the time at which it is needed. Very little information is 
available on the subject and extensive testing work had to be 
carried on to obtain the information given below. 


When entering upon this phase of the work, the lack of proper 


water meters was quite apparent. The commercial type of disc 
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meter is useless to measure hot water for the reason that the disk 
expands when heated, causing sticking of the meter. Therefore, 
the first tests were made by installing a standard water meter in 
the cold water supply to the heater. After a few tests it was noted 
that the labor necessary to make hourly readings precluded the pos- 
sibility of making extensive tests. The suitability of recording 
water meters was investigated and it was found that the meters 
available were designed for large water flow and were too elab- 
orate and too expensive to be used in checks on hot water supply. 
To overcome the above stated difficulties a recording water meter 
was constructed by the meter shop -of the Portland Gas & Coke 
Company. See Figures 1, 2 and 3. This device consists of a 
standard water meter having a small lever attached to the cubic 
foot dial. This lever arm strikes the pen arm of a gas complaint 
meter head producing the usual lines on the chart, Figure 4. These 
charts cover a period of seven days and two charts are usually 
sufficient to give the information desired. 

These recording meter charts are very interesting since they 
show the exact time of the hot water demand, the exact amount of 
hot water for the particular hour, and also the ratio of the quan- 
tities used on various week days. Besides, the length and intensity 
of the peak demands can be deduced, and also the loss from leaky 
faucets, and unwarranted use of hot water in the particular apart- 
ments can be ascertained, Figures 5 and 6. The accompanying 
tables show for various types of places, the maximum demand, the 
ratio of average day to maximum day, the length of the daily 
peak period and the ratio of peak period to daily demand. These 
factors are of importance for the proper design of the system. 
However, extreme care must be exercised in using these tables, 
since they pertain to conditions prevailing in the City of Portland, 
Oregon, only. We found it advantageous at times to disregard 
the data contained in the tables which are composed of averages 
and rely on a comparison with a similar installation. The quantity 
of water used will vary considerably with the type and class of 
place, and also with the type of piping system used as will be 
shown later. In any event the given tables have served as a guide 
in the design of hot water systems, and have proved their value 
even though they have not superseded engineering judgment. 


Apartment Houses; Daily Maximum Demand: 
Rooms per Suite One Bath ‘Two Baths 


l 30 

2 35 

3 40 
4 45 60 
5 50 70 
6 60 80 
7 70 90 


Average daily demand can be taken as 80 per cent of above. 
Daily peak period equals four hours. 
Ratio of peak period demand to daily demand equals 40 per cent. 


Hotels; Daily Maximum Demand: 
EEC Te es, 
Room with bath (and) (or) shower: 

i 


10 gallons 


40 gallons 


Fig. 1. Fig. 2. 


> 


Fig. 3. 


Recording water meter constructed by Partland Gas & Coke Company meter shop. 
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* 40 gallons 
70 gallons 
60 gallons 

. $0 gallons 

100 gallons 

150 gallons 

200 gallons 


Resident (Bachelor ) 
Resident (Women) 
Resident (Mixed) . 
Two rooms, bath (and) (or) shower.. 
Three rooms, bath (and) (or) shower.... 
Public Bath 
Public Shower ERR BB 2 SIS RET OD | 
Average daily demand equals 90 per cent of above. 
Daily peak period equals six hours. 
Peak period demand equals 40 per cent of daily. 


Restaurants: 
Ave. Price of Meal Hand Washing Machine Washing 


$0.50 0.5 gal. 1.0 gal. 
1.00 1.0 gal. 2.0 gal. 
1.50 1.5 gal. 4.0 gal. 


Average daily demand equals 100 per cent of above. 

Daily peak period equals: 
For all day restaurants... 
For one meal restaurants.. 


six hours 
_....three hours 


Peak period demand equals: 
For all day restaurants. 
For one meal restaurants 


Office Buildings and Factories: 


Each ofhce employee......... 

Each factory employee Bees 

Each 10,000 sq. ft. of floor (cleaning) 
Average daily demand 100 per cent of above. 
Daily peak period equals one hour. 

Peak period demand equals 13 per cent of dai'y. 


HEATERS 


40 per cent of daily 
60 per cent of daily 


. 2 gallons per day 
5 gallons per day 
30 gallons per day 


Description of Fuel-Fired Water Heater: 


In installations where the main boiler is used for some other pur- 
pose than that of heating water, a pipe coil is installed in the fire 
box, It is obvious that the thermal efhciency of such a system used 
for water heating purposes only would be quite low. In any event 
the efficiency of a fire box coil will not exceed that of the fuel fired 
main boiler. See Figure 7. 


Probably the most used device today is a steam coil installed in 
a heating tank. The efficiency of this system is that of the main 
boiler less heat and transmission losses. It necessitates the opera- 
tion of the main boiler disregarding whether any other heat is 
required in the building. Operating far below its rated capacity 
the boiler used in this manner operates at a very low efficiency; 
besides the steam coil ceases to heat the water, as soon as the boiler 
cools down far enough to stop generating steam. 


The most eficient competitive heating system is a coil submerged 
in the water of the boiler, permitting transfer of heat to the water 
in the tank as long as the temperature of the boiler water is above 
that of the temperature in the storage tank. Thus, a slow fire can 
be maintained in the main boiler and a fair degree of efficiency is 
obtained even though the boiler is operating far below its rating, 
Figure 8. 

Auxiliary solid fuel or oil burning heaters will produce a higher 
thermal ethciency than the methods mentioned above, but neces- 
sitate a considerable larger investment, Figure 9. 


The thermal losses in the competitive fuel fired systems are 
incomplete combustion, radiation from the heater, stack losses, 
radiation from the heating surfaces due to back circulation when 
the temperature in the tank is higher than the temperature in the 
heating coils. 

The following heater efhciencies have been found practical in 
computations of economy: 


WESTERN GAS 


..20 per cent 
....30 per cent 
....40 per cent 
...50 per cent 

..70 per cent 


Firebox coil ... 

Steam coil S htilebhitesiet fe ESA 
EIA NE Ms oO EN TOE OD 
Auxiliary heaters . itiam ditidisins 


A description of the various gas water heating systems is omitted 
for the reason that this appliance is too well known in the gas 
industry to warrant description. 


Proper Size of Heater: 


The practice of selecting a heater on the basis of the size of the 
tank leads to incongruous results, and it is recommended to select 
the size of the heater independent of the size of the tank since the 
capacity of the heater and the tank are influenced by divergent 


factors. ‘To produce the correct estimate the following steps are 
recommended: 


1. Estimate the water demand over a period of 24 hours for 
the day of greatest demand. 

2. Compute the average hourly demand from above. 

3. Compute the size of tank required to supply water consump- 
tion for the period of maximum demand while being supplied at 
the rate of the average hourly demand. 

4. Compute the standby or constant loss including radiation 
from tank and circulating piping. 

5. Select a heater of sufficient capacity to supply the demands 
determined by heating the average hourly demand plus the con- 
stant losses. 


The following is a typical example of the application of the 
stated rules. 

The estimate applies to an apartment house of 29 suites. It was 
estimated that the requirements of the maximum day would be 40 
gallons per suite or 1160 gallons per day. The heater would thus 
have to supply on the maximum day 48.5 gallons per hour. The 
peak demand would be 40 per cent of the daily demand and would 
occur over a period of four hours and there would be required 464 
gallons in four hours and the heater would supply 448.5 or 194 
gallons. The tank size is then 464—194 or 270 gallons. 

By actual measurement of radiating surfaces the heat loss from 
the tank and circulating lines was computed to be 10,200 B.t.u. 
per hour. ‘Therefore, a heater to supply a constant loss of 10,200 
B.t.u. per hour while supplying 48'4 gallons of water per hour 
should be selected. For a 100 degree temperature rise the heat 
demand figures 40,400 B.t.u. per hour and with 10,200 B.t.u. con- 
stant loss makes the minimum capacity of the heater 50,600 B.t.u. 
per hour. With 570 B.t.u. gas and a thermal efhciency of 70 per 
cent m the heater, the gas rate would be 127 cubic feet per hour. 


DISTRIBUTING SYSTEM 
Tanks: 

The size of the tank should be carefully determined since it 
influences the efhciency of the system to a large extent. If too 
small a tank is chosen there will be times when hot water is not 
available. Installing too large a tank adds to the first cost and the 
excess surface adds to the standby loss. 

In nearly all cases there is a period of peak demand during 
which more water is used than during any similar length of time 
during the day, and tank sizes are determined by this peak de- 
mand. The quantity used during the peak minus the output for 
the heater during the peak period gives the required tank capacity. 
For example: an apartment house with a demand of 450 gallons 
over a peak period of four hours and supplied by a heater produc- 
ing 50 gallons per hour, would require a 250-gallon tank, thus: 

450— (4X 50)=250 gallons 
However, it is necessary that there be sufficient itme allowed be- 
tween the peak period and previous heavy demands for the tank 
to become filled with hot water. 


Name 
Avoress 
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Figure 5 


Considering a given size tank, a covering of known insulating 
quality and the average water and air temperatures, the heat loss 
from the tank is readily computed. The coefficient of heat loss on 
a squate foot basis and the efhciency of the insulation must be 
ascertained by consulting with the manufacturer of the particular 
material in use. 

For example: for a 250-gallon tank, 30 inches in diameter and 
seven feet high, the heat loss would be computed as follows: 


7X2.5X3.1416=55 sq. ft. area of cylinder 
2X 1.25° X 3.1416=9.8 sq. ft. area of ends 
55 plus 9.8=64.8 total area of tank 
64.8 X 90 X 2.1 X .4=4900 B.t.u. per hour 


Where 90 degrees is the temperature difference between the 
water and air, 2.1 B.t.u. the heat loss per square foot of surface 
per hour per degree temperature difference, and the insulation 
eficiency is 60 per cent. It must be remembered that 60 per cent is 
the coefiicient of heat radiation, therefore the complement or 40 per 
cent is the coethcient of heat loss. 

It will be seen that the tank loss is not a large proportion of the 
total loss unless the tank is very large and the water demand quite 
small. 

Description of Distribution Piping: 

The Non-Circulating System: This arrangement consists merely 
of pipes leading from the hot water tank to the various taps. 
When a tap is opened cold water standing in the pipe must be 
drawn out before hot water is received. This system is used only 
where there are a very small number of taps in use and where the 
length of piping is not very great, Figure 10. 

The Semi-Circulating System: A pipe leads from the top of the 
tank to the far end of the building and back to the bottom of the 
tank. The resulting circulation keeps the pipe filled with hot 
water. Feeder pipes extend from the circulation line to the taps. 
When a tap is opened, the cold water in the branch feeder line 
only need be drawn out before hot water is received. With this 
system quicker service is rendered and less water is drawn from 
the tap. This arrangement has probably the widest spread use. 
Figure 11. 

The Full Circulating System: A flow line from the top of the 
tank leads to the highest part of the building, usually the attic. 
Drop lines supply each tap and they pass down beyond the taps 
into a line in the basement that returns to the bottom of the tank. 
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Figure 6 


This system provides circulation up to each tap and hot water is 
obtained immediately upon drawing water. ‘This system is used 
very little due to the high installation cost and the large heat 
losses encountered. Figure 12. 

Very little attention has been paid in the past to the proper 
design of the piping in distributing hot water. The problem is 
quite intricate and very often a definite conclusion cannot be 
reached. 

Before entering upon the design we must make our choice of 
one of the three systems of distribution. The choice of the sys- 
tem is a compromise between the quality of the service rendered 
and the magnitude of the heat losses. The system rendering the 
best service usually has the greatest heat loss and vice versa. 

If a very high grade service is demanded, of necessity we have 
to use a circulating system. In this case the piping should be kept 
as small as is consistent with sufhcient delivery of water at the 
faucets without too great a drop in water pressure and resulting 
poor flow. By this means the first cost of installation is kept down 
and the heat loss is reduced to the minimum consistent with the 
use of this system. After laying out the piping the heat losses 
should be computed. Thus, the heat loss for a typical installation, 
having 300 lineal feet of 1-inch circulating pipe runs as follows: 

300 X 65.9 X.3 X 720=4,270,000 B.t.u. per month. 


Where the length of pipe is 300 feet, the hourly B.t.u. loss per 
linear foot of 1l-inch pipe per 90 degree temperature difference 
is 65.9 and the hours per month are 720. It is assumed that the 
efhciency of the pipe covering is 70 per cent. 

Before definitely fixing the pipe size a check should be made to 
see that the circulation is good so as to prevent excessive drop in 
temperature before the last tap is reached. ‘This check is made by 
the method of trial and error. After we have definitely selected 
the pipe size and computed the hourly heat loss, the velocity of 
flow can be computed for an assumed temperature drop. For the 
example above the rate of heat loss is 5900 B.t.u. and the allow- 
able temperature drop 20 degrees, therefore it will be necessary to 
circulate 296.5 pounds of water per hour or 4.75 cubic feet to sup- 
ply the heat loss. Dividing 4.75 cubic feet by .006 the internal 
area of a 1-inch pipe in square feet we have 792 feet per hour as 
the required velocity. Reducing this to customary units we get 
2.64 inches per second velocity. We now have to ascertain whether 
there is sufficient pressure head due to the difference in tempera- 
ture available to maintain this flow. 
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The pressure head is caused by the difference in the specific 
weight of the hot water in the risers and the specific weight of 
the cold water to the return lines. Assuming that the water tem- 
perature in the riser is 160 degrees F. and the water in the return 
line 140 degrees F., the respective weights will be 61.00 and 61.38 
pounds per cubic feet. Now if the riser has a maximum elevation 
of 10 feet the differential in pressure will be: 

61.38—61.00=—.38 X 10=3.8 pounds. 


Therefore, the differential pressure will be 3.8 pounds per square 
foot. Expressing this in the height of a column of water whose 
weight produces this pressure and where the temperature is the 
mean of the water in the risers and return, we have: 


3.8 ' 
41.38% 12=-74 inches of water. 


The friction head of piping as given above can be found in 
standard hydraulic tables, for the given case, 300 feet of 1-inch 
pipe with water flowing at the velocity of 2.64 inches per second, 
we have 1.5 inches of water friction head. 

Since the differential head should be in excess of that of the 
friction head in order to have circulation we see immediately that 
the assumed constants will not produce the right result. 

This can be overcome by allowing a greater temperature drop, 
use of larger pipe, by lowering of the return line or by providing 
more efficient pipe insulation. The usual expedient is to install a 
larger pipe or to lower the return line. 

The design of a semi-circulating system is based on the same 
considerations covering the full-circulating system and all the com- 
putations carried out above apply to the semi-circulating system 
with equal force. 

The design of a non-circulating system is influenced by other 
factors also and particular care must be taken to avoid wastage of 
water due to drain losses. The writer determined experimentally 
that the most useful temperature for a domestic hot water supply 
is 140 degrees F. The temperature in excess of that stated leads 
to wastage due to dilution of the hot water with cold water. If 
the water comes at a temperature below 120 degrees F. a large 
amount is allowed to go to waste by the user, in the hope of ob- 
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taining hot water by allowing the tap to run. 

In a non-circulating system where the water has been stagnant 
for some time, the pipe, and the water contained therein, cools 
below the temperature of usability. Luke warm water is wasted 
which carries away a considerable amount of heat 


Tests show that a %-inch pipe must be emptied twice before 
hot water is obtained. First, the cold water in the pipe must be 
withdrawn and the heat contained in the next column is used to 
heat up the pipe. In a test on a 45-foot line, 1% gallons of 
water were withdrawn from the faucet before hot water was 
obtained. The drain loss is more noticeable in a non-circulating 
system than with a circulating system and under some extreme 
conditions the non-circulating system may be more expensive to 
operate since the extra water demand may exceed the radiation 
loss of a circulating system. The drain loss is depending upon the 
demand for hot water and can only be computed after the amount 
of water demand has been estimated. 


Efficiency of Large Hot Water Supply Systems: 

While it is necessary for the engineer to divide the system 
into its various components for the purpose of study and design, 
the customer is interested only in the final result. The cost per 
person, per gallon of water, or per apartment are the units of 
comparison the hotel proprietor, the factory owner or the apart- 
ment house manager is interested in. 

The following shows a heat palance of a typical apartment 
house water heating installation which will be of interest to the 
This system had been fully studied for a number of 


engineer. 

months and is installed in a 12-apartment building. 

a 8,000,000 B.t.u. per month 29.0% 

Radiation from tank........... spailaial 2,300,000 B.t.u. per month 8.8% 

Radiation from circulating line.. 4,200,000 B.t.u. per month 15.4% 

Contained in the water................ 12,500,000 B.t.u. per month 46.8% 
aia be ae 27,000,000 B.t.u. per month or 100.0% 


From the above example it will be seen that the overall efficiency 
of a large automatically controlled storage system is quite low, 
namely, 46 per cent. Below will be found cost figures for two 
typical apartment houses based on the units that have an appeal 
to the man that foots the bill. Many improvements have been 
made on the piping and these two apartments are the most efficient 
installations observed by us: 

Claypool Apts., 424 Clay Street; thirty-seven apartments; 

80 degree temperature rise of water; heater consists of a 

special steel boiler: 


Per month ............. oe 32,000 84,000 $46.16 
1 rear ee 865 2,270 1.25 
Per M. cu. ft. of gas a ecre 55 
Per Mm. eel. of watet..  uu0 2,630 1.44 


Overall eficiency—44 per cent. 

Cambridge Court Apts., 414 Third Street; twenty-eight 
apartments; 90 degree temperature rise of water; heater con- 
sists of a cast iron sectional boiler: 

Water in Gals. Gasin Cu. Ft. Costin Dollars 


eS ae 33,400 89,000 $48.84 
|, RN ee ae 1,190 3,180 1.74 
Per M. cu. ft. of gas Bee ee ae 55 
Per M. gal. of water __.......... 2,660 1.46 


Overall efhciency—49 per cent. 


The recording meters showed an apparent leakage of 250 gallons 
per day from defective or open faucets. 


Conclusion: 

From the foregoing examples we have seen that the efficiency 
approaches 50 per cent at the very best. It is quite apparent that 
an installation so low in efficiency could be improved upon to some 
extent. We have seen that the efhciency of the heater is rather 
high; in many commercial heaters the efficiency is over 80 per cent. 
Nevertheless, if the efficiency of a gas heating device is increased 
above 70 per cent by the addition of heating surfaces, condensa- 
tion results in the last pass causing rusting and rapid deteriora- 
tion, also stoppages in the passages, with an attendant diminution 
of the reliability of service. In view of the foregoing considera- 
tions and working with structural materials as they are today 
efficiencies in excess of 70 per cent are not practical. In order to 
obtain very high efficiency without impairing the quality of the 
service, other structural materials than the usual cast iron and 
steel must be employed. It seems that there is a promising field 
for research by the heater manufacturer whether iron alloys con- 
taining chronium would overcome.the rusting difficulty. The con- 
densation together with the dust entrained by the gas mixers 
causes scale that is usually found in the stopped up passages of 
the boiler. There seems to be no feasible method to avoid the en- 
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trainment of dust contained in the boiler, Therefore, the high 
eficiency gas boiler of the future must be designed so that easy 
access can be had to the sections of the boiler accumulating scale. 
By this is meant that the boiler can be cleaned by opening a door, 
thus avoiding the dismantling of any part of the boiler. 

The major improvement in the efhciency of hot water supply 
systems must come in the distribution system. We have seen in our 
analysis of distribution systems that even with most careful design 
a large amount of exposed pipe surface is necessary. It is further 
noted that certain drain losses are inescapable. It is quite certain 
that no major improvements can be made on the piping system so 
long as we circulate water. If we distributed steam instead of hot 
water and we employed a mixing device at the tap to mix cold 
water and steam, thereby producing hot water, considerable econ- 
omy would result. A pound of water at the usual temperatures 
contains in round figures 100 B.t.u. that are useful, whereas a 
pound of steam at 15 pounds pressure would contain in round 
figures 1000 B.t.u. For an equal amount of heat transfer the 
steam piping can be reduced in size to a point where considerable 
radiation losses can be avoided. Further, the length of piping 
could also be reduced since return circulation would not be neces- 
sary. Properly engineered, this system offers better service at 
lower cost and is more adaptable to gas fuel than any other dis- 
tribution system. ‘To demonstrate the savings that can be effected, 
a steam distribution system has been calculated for the typical case 
shown previously in the paragraph under Efficiency of Large Hot 
Water Supply Systems. 

Before comparing the two methods figuratively it might be in 
place to give a short description of the operation of a steam 
distribution system. Figure 13 shows how the steam boiler and 
accumulator would work. When starting the boiler it generates 
steam which passes into the house piping. As soon as the pres- 
sure in the house piping reaches 10 pounds valve “A” closes. The 
steam now passes into the accumulator and heats the water con- 
tained therein, until a pressure of 60 pounds is reached in the 
boiler and accumulator at which time the automatic control shuts 
off the gas. When a tap is opened steam is drawn from the house 
piping which mixes with the cold water producing hot water 
which flows from the tap that has been opened. The drop in pres- 
sure in the house piping also allows valve “B” to open when the 
boiler pressure is below 10 pounds, admitting steam from the 
accumulator into the house piping, when the demand exceeds the 
capacity of the boiler. 

Since a return line is unnecessary in a steam distribution system 
we reduced the length of the piping by one-third. Therefore, the 
radiation losses of the piping can be reduced by 1,400,000 B.t.u. 
Due to the smaller distribution piping one-third of the heat loss of 
the remaining pipe or roughly 1,000,000 B.t.u. would also be saved. 
The radiation losses from a hot water storage tank or a steam 
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accumulator will be approximately the same. By substitution of a 
highly efficient steam boiler, say of 80 per cent efhciency, for the 
usual water heater we are able to effect a saving of 1,300,000 B.t.u. 


Setting up a heat balance for a steam distribution system: 


pS TR 4,200,000 B.t.u. per month 20.0% 
Radiation from tank.................. 2,300,000 B.t.u. per month 11.0% 
Radiation from circulating line.. 1,800,000 B.t.u. per month 8.6% 
Contained in the water.............. 12,500,000 B.t.u. per month 60.47% 

ps Tea ac We ane 20,800,000 B.t.u. per month or 100.0% 
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Fig. 13. Steam boiler and steam accumulator for hot water 
supply service 


It will be noted that the gas consumption can be decreased by 
22 per cent and the efficiency of the system increased 14 per cent. 
The calculated increase in efficiency would be sufhcient to effec- 
tively compete in fields where gas water heating is shut out on 
account of its high cost. 

The writer wishes to express his gratitude for the assistance 
given him by D. E. Farmer, foreman of the meter shop, Portland 
Gas & Coke Company, in constructing recording water meters; 
A. O. Leech, sales engineer, Portland Gas & Coke Company, in 
compiling statistical material contained herein, and Leo Kroner, 
househeating engineer, Portland Gas & Coke Company, for many 
valuable suggestions. 


Competitive Fuels other than Electricity 


By S. R. Dows 
Pacific Gas @ Electric Company 
SUMMARY 
HERE is no more important problem than the economic use 
of heat. Our fuel resources are diminishing and a too 
-xtravagant use of the easily obtained stocks will lead to 
higher priced fuel. 

The fuels which compete most strongly with gas are wood, coal, 
coke, oil, and by-product fuels such as petroleum coke, and semi- 
coke from coal carbonization processes. There are no general 
rules whereby we can determine accurately the relative cost of 
using these fuels as no two specific cases will be alike although 
the principles are the same. 

Wood: This is no longer an important industrial fuel. 

Coal: Coal is not a serious competitor of gas except in large 
installations using mechanical stokers or pulverized fuel which 
cut down handling costs and increase efficiency. The present trend 
is toward the refinement of coal by carbonization and distillation 
processes. A plant now in operation in Oakland steams a western 
coal at 1200° F. superheat and 80 pounds pressure. A ton of 
coal yields 5,000 c. f. of 500 B.t.u. gas, 43 gallons of 18,000 B.t.u. 
fuel oil and about 1,500 pounds of 12,000 B.t.u. semi-coke. ‘The 
oil can be used in internal combustion engines without refinement 
by introducing a very small proportion of acetylene at the car- 
buretor. It can also be refined. 

Coal is a relatively cheap fuel on a B.t.u. basis (3.5 cents 
per therm on the Pacific Coast.) Handling, storage, ash removal, 
dirt, lack of controllability, smoke, etc., are however other tangible 
costs which weigh heavily against its use. 
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Oil: Oil is the most valuable fuel competing with gas, and 
competition is constantly becoming more severe. It approaches 
gas in cleanliness and controllability and is in most instances 
cheaper to use. This is however, not always the case as the 
first cost and maintenance of oil burning equipment exceeds that 
of gas equipment many times. In most cases where gas replaces 
oil it is because gas can be more effectively employed. 

Coke: Coke comes into competition with gas chiefly in core 
baking in foundries. It is twice as costly as coal per therm, 
requires 60 per cent more storage space, is more costly to handle 
and harder to burn. Temperature control is very difficult. Taking 
these costs into account, coke for core baking is more expensive 
than manufactured gas. 

By-product Fuels: Petroleum, coke, screenings from coal yards, 
and semi cokes from coal processing plants are coming on the 
market for domestic use, and ingenious apparatus has been de- 
veloped for their use. ‘They are smokeless and easily burned 
and will undoubtedly come into wider use as soon as the supply 
of this type of fuel becomes more stable. 

Conclusion 

The laws governing the selection of fuel are abstract at best 
but the tendency is toward the refinement of the crude product. 
Gas is one of the chief by-products of all refinement processes 
and its use will be furthered by all steps in that direction. A 
careful check on the economic aspects leads to the belief that 
the price per heat unit of the various grades of fuel will approach 
a more comparable level and the inevitable result is that gas 
will become the ultimate fuel for domestic and industrial pur- 


poses. 


Electric Competition* 


N ALL phases of commercial activity, particularly the sales end, 

the really successful firms are always watching their competi- 

tors for ideas of strength to use and suggestions of weaknesses 
to avoid. This competitive comparison has been followed for years. 
In business, religion, sports and politics one side has always studied 
its opponent.° It is right and proper that we, the gas industry, 
should carefully watch our competitor and study his methods. 

At the Northwest Regional Conference the theme of electrical 
competition was thoroughly discussed. 
In fact the inspiration and reflection of 
these discussions are still being con- 
sidered in the Northwest, and we believe 
that our subject can best be treated by 
setting forth essential points of that dis- 
cussion. 

H. E. Seagraves, sales manager of 
Tacoma Gas & Fuel Company, Tacoma, 
Washington, situated in the section of 
lowest domestic electric rates and mu- 
nicipal ownership, is well versed in gas 
service under trying conditions. He of- 
fers the following suggestions, and we 
leave them to you as containing much 
merit. 

“1. The sales department is the C. E. Lasher 
most active department in any organi- Chairman 
zation. In a utility, it serves a very 

wide range of usefulness, and the merchandise sales alone are 
only an incidental when the other factors are considered. An 
outside firm sells only for the resulting saies benefit; a utility 
salesman has a keen appreciation for the value of installing an 
appliance that will develop a large added load. Many of these 
sales, which though mediocre from a sales value, and many 
times installed at a loss, and ones which outside interests would 
not consider, are the result of the unselfish desire of a well- 
trained salesman to add that which he knows is the life blood 
of his company—new load. 

“2. . Because the salesmen meet more people than any other 
employees and are constantly expounding the merits of the 
utility, they are the best publicity agents obtainable. They are 
the best builders of public good will, if properly supervised. 
They are the active instrument of public contact; the outward 
expression of our aims and ideals; the builders of friends; 
the destroyers of barriers; and eager, unselfish contributors 
to that intangible phase of a company’s being—public good will. 


“3. The maintenance of a sales department will give an 
advertising department a very much broader opportunity to 
establish public contact. ‘The support of the newspaper is 
very desirable. The more paid advertising we have, the 


*C. E. Lasher, Puget Sound Gas Co., chairman: J. C. Gilbert, Southern Coun- 
ties Gas Co.; Geo. Smith, Southern Counties Gas Co.; M. C. Hancock, Wash- 
ington Gas & Electric Co. 
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more publicity we may get. Free publicity space is a meas- 
ure of paid advertising space. 

“4. Who is willing to trust the sale and installation of gas 
heating appliances to an outside firm? This should be a part 
of a well-trained sales department. 

“5. The installation of a gas appliance is the most im- 
portant factor concerning its use, serviceability, efhciency, 
length of life and impression on the user. One not only needs 
men who know how to make a proper installation, but also 
men who have the desire to make a good installation. These 
men must have years of training, supervision and encourage- 
ment from a strong, reliable and well-grounded organization, 
such as an operating company. The average department store 
will not install sold appliances. It will either turn the appli- 
ance over to the gas company or a plumber. ‘The gas com- 
pany cannot charge enough for this kind of work to pay for 
its department when the store makes the bulk of the profit. 
The plumber’s installation is hurried, bad, and is a source of 
costly complaints. In either case, the gas company suffers be- 
cause of the faulty installation methods of the poorly trained 
and disinterested outsider. 

“It seems hard to realize that an operating utility would 
not desire to maintain a sales department. We must either 
flatter the business sagacity of private organizations in that 
we expect them to merchandise our equipment at a profit, or, 
we have an adverse value of our own business acumen if we 
cannot reconcile the operation of a sales department in close 
connection with the operating company. We cannot expect 
another, less interested than ourselves, to do that which we 
are, in the slightest measure, fearful of doing ourselves. 

“We, in Tacoma, believe that gas use in the home will 
reach an equilibrium with electricity. Some people naturally 
prefer one or the other. It is our effort to try and obtain as 
many users as we can. We realize that the selection of a 
water heater is made along entirely different lines than the 
selection of a range, and that it is not selected to satisfy a 
human whim, but is purchased for its economical operation 
only. It is my belief that there is not over one-half as much 
gas used for cooking now as there was in 1910 per range. 
People do not live the same now as they did in 1910. The 
individual is geared into a great social movement which has 
greatly upset the old type of home life. It has been suggested 
in this conference before, that advertising and publicity will 
induce the house wife to use her range more. I don’t believe 
it will. People never do things they don’t have to do. When 
will the wife commence to cook more? Obviously not so long 
as economic conditions are such that her husband can afford 
to drive a big car two blocks instead of walking. Will adver- 
tising induce you to work? No, it will not; not even the doc- 
tor’s health advice will do that. 

“This particular social change will cause a lot of people all 
over the United States to use the electric range where they can 
operate it on the light meter. ‘They don’t use it much, and 
high cost doesn’t matter. and they object to paying high mini- 
mum charges on two different services. 

“In view of the complete failure of electrical house heating 
and the splendid systems which are possible with gas, it seems 
absolutely necessary that gas utilities must encourage this load 
to obtain the other gas appliances. All the gas appliances 
should be operated on one rate. ‘This should be a low block 
rate. It is easier for us in Tacoma to sell a furnace in a new 
heme than it is a range or water heater. After the furnace 
has been installed and the owner knows that he must pay the 
high minimum charge, anyway—he will find that added 
appliances will be operated on the low excess volume charge. 
He can easily reconcile the operation of domestic appliances in 
competition with the electric range and water heater. It then 
resolves itself into a matter of choice for him as to which type 
of equipment he prefers from the standpoint of their inherent 
operating characteristics. This method of obtaining customers 
is the life saver of the Tacoma Gas and Fuel Company, Our 
appliance sales for 1927 are 61 per cent ahead of the same 
period in 1926, and our gas sendout has increased 17.5 per cent 
for the same period. Gas companies must reconstruct their 
rates and develop a good house heating department. 

“Electricity is sold to apartments in exactly the same manner 
in which it sold to the house owner in Tacoma and Seattle. 
The subject discussed immediately above is accentuated in the 
case of an apartment renter. Electricity is cheaper for him. 
The apartment house owner has been led to believe that it is 
more modern to install electricity and easier to rent the 
apartments. 

“About three years ago we found ourselves up against a 
stone wall in trying to offset this competition. We were forced 
to adopt a new plan. We induced the apartment house owner 
to see the advantages of free cooking service in his apartments. 
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We permit an entire apartment house to be operated on a 
master meter. The apartment owner pays the bill and fur- 
nishes the gas free. —The apartment owners were quick to see 
the light. They are now giving free service in everything, gas, 
light and telephone. This makes the apartment a very desir- 
able one to rent, and every one is satisfied, for not only is 
the operating cost lower than the electric, but the entire set-up 
is more desirable. Some of the oldest electrically operated 
apartments are going to replace their electric ranges with gas. 
In an apartment house, the upkeep of the ranges is too high. 
The disinterested apartment renter can very easily abuse an 
electric range. 

“The electric utilities are now confronted with a problem 
that was one of the worst blows to the gas industry—the 
introduction to the buying public of cheap, flimsy appliances. 
Many apartment owners are prone to select this type equip- 
ment, whether it be for gas or electricity. This will greatly 
assist the gas utilities, as the equilibrium in the choice between 
gas or electricity will be more quickly realized. 

“In the case of the hotel and restaurant operator, we have 
an entirely different situation. We are dealing with a busi- 
ness man who has a good sharp pencil. He will investigate 
and calculate. He will take the most for the least money 
regardless of what any one tries to do to the contrary. The 
overall year in and year out operating cost will be the deter- 
mining factor in his choice. Gas must slightly undersell elec- 
tricity in unit heat cost. Gas equipment may have an advan- 
tage from a standpoint of cost up-keep. Each has peculiar 
operating characteristics of its own, and it is not for us to 
say which is more desirable for a particular use.” 


George Smith of Santa Barbara, operates in a field not seriously 
affected as yet, but realizes that with the hydro-electric develop- 
ment competition is sure to arise. Mr. Smith brings out the dila- 
tory methods of gas companies making extensions into new sub- 
divisions so that the electric company is firmly entrenched before 
the gas main is laid. His summary and recommendations are 
worthy of consideration. 

“First—a house to house survey: An immediate survey by 
each gas company of not less than 500 consumers and as many 
more as possible, will definitely determine the amount of elec- 
trical competition now existing in each territory. This will 
afford an opportunity to correct poor service conditions, mak- 
ing the gas consumer more secure for the gas company. It will 
also increase the sale of merchandise and the consumption of 
gas on existing meters. 

Second—a study of pressures: To determine whether we 
are maintaining uniform pressures at the consumers’ appliances. 

“Third—purification: In manufactured gas territory are 
we giving to our consumers gas with the minimum sulphur 
content ? 

“Fourth—rate structure: A study ot our present rate struc- 
tures, to make them compare favorably with the set-up 
which has been adopted by the electrical industry. 

“Fifth—home service departments. 

“Sixth—cooking schools. 

“Seventh—domestic science equipment in schools: To in- 
struct the younger generation in the use of gas and its now 
questioned superiority. 

“Eighth—new business departments. 

“Ninth—dealer and plumber cooperation: Education and 
Stimulation of dealers. The lack of organization in our indus- 
try has prevented much needed cooperation, which is vital for 
our development and growth. 

“Tenth—Blue Star Plan: We should tie up enthusiastically 
with the A.G.A.’s splendid merchandising program. 

“Eleventh—adequate house piping. 

“Twelfth—improve equipment: Encouragement of gas 
appliance manufacturers to develop and improve the appear- 
ance and efhciency of their equipment. 

“Thirteenth—capitalizing on the romance of our industry. 
Mr. M. C. Hancock of Aberdeen, Washington, in a paper on 

apartment house competition brought out the case of the electric 
company absorbing wiring costs to get ranges in. Every effort 
should be made to get apartments piped so as to provide for the 
time when the electric ranges will have to be replaced. 

J. L. Stone of Spokane, operating in a field of very stiff electric 
competition, emphasized the necessity of preventing the electric 
companies from getting in the flat rate water heaters, for the water 
heater leads to an electric range. Spokane met this by devising 
and selling gas water heaters on flat rate basis. He also brought 
out the fact that in the Northwest there is a feeling that electric 
service is up-to-date and the mental hazard has to be overcome. 

A. H. Sikes of Great Falls, Montana, operating in a field where 
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the electric company has always been alert and the gas company, 
until a couple of years ago, was very lax, brought out the great 
need of publicity. He utilizes every medium, and personalities of 
individuals of the company are used to bring the gas company 
into the public eye. 

J. F. Pollard, of the Coast Valleys Gas & Electric Company, in 
the general discussions brought out his experience in changing 
from a gas to an electric range in his own home. Apparently his 
gas range was of the older type and is no more a true comparison 
to the electric than an old one-lung Cadillac to the present 
Cadillac. However, in his opinion, the modern gas range will 
function fully as satisfactorily as the most expensive electric range. 

In summing up the papers, as submitted, and the discussions at 
the Spokane meeting, there seems to be a general feeling that the 
gas industry has a commodity that can stand comparison with 
electricity without detriment. 

That a more persistent effort, combined with the good points of 
our adversary, should be made. That our publicity, as a whole, 
is not as great as it should be. That the detrimental effects of 
old gas installations should be carefully taken care of so as to 
prevent our competitor from entering. ‘That the gas companies be 
more ready with extensions for new sections, so that the electric 
company will not get in full swing before the gas main is laid. 

In conclusion, it is felt that the gas companies should not feel 
pessimistic in regard to electric competition. Neither should they 
assume that in time the competition will die out, but rather that 
by consistent, persistent and intelligent effort with modern 
appliance, a satisfactory increase can be made. 


Tuning zm with Progress* 


HE present age is one of change, not only in science and the 

arts, but in industry and business. Older manufacturing 

processes are being brought up to date, and replaced in many 
instances by modern methods of mass production, while entirely 
new industries are created by an unprecedented progress in inven- 
tion. Business in turn is being forced to discard time-worn pro- 
cedures in order to handle the huge output thus produced, and to 
adopt new practices in marketing. Typical of these are group or 
co-operative advertising, and the wide- 
spread extension of deferred payment 
selling. 

Group advertising has grown from a 
modest beginning to rather considerable 
proportions. Originally intended solely 
as a means of increasing the existing de- 
mand for a particular product, it has de- 
veloped into a powerful agency for pro- 
moting new and undeveloped uses. Coin- 
cident with its growth has come what has 
been designated as the “new competition.” 
No longer is competition simply business 
rivalry between dealers, or wholesalers, 
or manufacturers in the same line; it is 
broader and more far reaching. Whole 
industries, strongly organized into com- 
pact groups for offense and defense, now 
endeavor to broaden their markets by 
stepping out of the selling channels to 
which they had hitherto limited themselves and by taking over 
business which had formerly been regarded as belonging exclu- 
sively to entirely different industries. Thus we see pressed steel 
advertised as more suitable for office furniture than wood, concrete 
as more satisfactory than lumber for many uses, and electricity as 
a better cooking agent than gas. ‘lo counteract the effect of such 
efforts, the various hardwood and lumber associations have in turn 
resorted to extensive and effective group advertising. 


The development and marketing of inventions may also provide 
a dificult and frequently serious competition. There can be no 
question as to the harmful effect of automatic home refrigeration 
upon the ice industry; of the electric washing machinery upon 
commercial laundries; of the radio upon phonograph manutfac- 
turers; of rayon upon the textile industry, or of the many small 
electric heating devices, such as percolators, irons, toasters, waffle 
irons and others upon the gas industry. Again, however, we find 
group advertising used to good advantage; the associations repre- 
senting the ice and laundry industries have employed it to tell the 
public the merits of ice refrigeration and of the steam laundry. 

In addition to being subject to intense and direct competition, 
industries may be strongly affected, either favorably or unfavor- 
ably, by developments in entirely unrelated lines. In fact, as a 
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New York banker recently said of the present state of affairs, “It 
is a wise man who knows his competitor.” Our own industry 
furnishes many examples of this indirect competition. Our sales 
have been cut down by those factors which tend to lessen the time 
spent at home and to decrease the amount of home cooking done. 
In this class are the automobile, motion pictures, and canned and 
ready-to-serve foods. “Last year approximately $15,000,000 were 
spent by food product concerns to advertise and stimulate a 
greater interest in the use of pre-cooked foods by American house- 
wives. Of this amount only $3,800,000 were spent to advertise 
foods requiring the normal use of gas in their preparation. Seven 
million five hundred thousand dollars were spent to advertise pre- 
pared foods requiring practically no gas usage, while approxi- 
mately $4,000,000 were spent to advertise products requiring no 
gas usage whatever.” On the other hand, the radio, by inducing 
people to stay at home, has increased the amount of gas used for 
cooking and heating, and so has had a most favorable effect upon 
our business. Self interest requires a careful study of all trends 
which may affect us, and the encouragement of those which are 
favorable to our industry. 

The gas industry, although the oldest of all modern utilities, is, 
as we have seen, not immune to the various forms of this new 
competition, Electrical associations drive home the slogan “Do it 
electrically,” while oil and electric appliance manufacturers adver- 
tise effectively on a nation-wide basis. The electrical industry in 
particular, markets each year millions of dollars worth of equip- 
ment whose use means the sale of just so much less gas. In what 
way can we best meet this competition which month by month 
encroaches further upon our chosen field—that of the service of 
heat? Or in what manner can we counteract trends unfavorable 
to our business, and encourage the favorable? Simply by using the 
means that other industries have found most adequate—group 
action. Through our associations we should carefully consider 
all conditions which cause a loss of part of our business, and devise 
effective means of counteracting them, including a well planned 
campaign of group advertising. Such advertising should be of a 
strong and constructive nature, for one of a defensive or dis- 
paraging type would be worse than useless for our purpose. 


If such a campaign were planned for the Pacific Coast, there 
are several essentials which would have to be taken into considera- 
tion. In addition to the basic requirement that it be strong and 
constructive in order to build up business, it would have to be of 
such a nature as to be of benefit to both large and small com- 
panies, and to be effective against the various conditions of com- 
petition to be met on the Coast. In considering the various media 
available, including newspaper display, billboard, and radio broad- 
casting, it would seem that the last most nearly meets the require- 
ments at the present time. Radio broadcasting of home service, 
in the morning hours, for example, would be a most_ effective 
builder of business and good-will, as the experience of the Con- 
solidated Gas Co. of New York, the Peoples Gas, Light and Coke 
Co. of Chicago, the Laclede Gas Light Co. of St. Louis, the 
Public Service Gas and Electric Co. of New Jersey, and many 
others has shown. By broadcasting from five or six cities the 
entire Pacific Coast could be covered, and the consumers of all 
companies effectively reached. Such a plan would also allow 
variations to better meet local conditions. The use of the radio 
for a gas group advertising campaign would not only encourage 
an industry which is helping build up our gas load, but would 
also definitely associate the gas industry with progress in the 
public mind. 

The suitability of radio for a co-operative advertising campaign 
of this kind is well shown by the results obtained by the Consoli- 
dated and other gas companies of Greater New York. A prac- 
tical course called “The Art and Science of Home Making” was 
planned for presentation in a series of fifteen-minute morning 
lectures over the New York station of the National Broadcasting 
Co. by a lecturer of national standing from Columbia University. 
In order to prevent lost effort, all gas companies of Greater New 
York were asked to participate in the campaign; this resulted in 
the formation of the “Broadcasting Committee of Greater New 
York Gas Companies,” which later took in companies serving 
Westchester County and portions of Connecticut. Each of these 
utilities—there were fourteen in all—agreed to pay its pro rata 
share of the total cost, based upon the number of meters served. A 
very well written booklet, containing ten chapters on general home 
making problems and a large number of tested recipes was pre- 
pared to tie in with the broadcasting program. This booklet, 
called “The Joys of Home Making,” was advertised over the 
radio, in the newspapers, on floor display posters, and by other 
means. Over thirty-one thousand letters requesting the booklet 
and commenting on the program were received by the time that 
four and a half hours of broadcasting had been utilized—a really 
remarkable showing. In mailing the booklet, pamphlets and other 
direct advertising matter were enclosed; these also brought highly 
satisfactory returns. 
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The Pacific Coast is particularly suitable for radio advertising. 
The Pacific Coast network of the National Broadcasting Company, 
which includes KHQ, Spokane; KFOA and KOMO, Seattle; 
KGW, Portland; KPO, San Francisco; KGO, Oakland, and KFI, 
Los Angeles, covers a territory which includes 85 per cent of the 
population of the three western states. The area thus covered, 
although containing less than 5 per cent of the population of the 
United States, has over 11 per cent of the radio receiving sets, or 
approximately 600,000. 

In order to provide a tangible basis for consideration of co- 
operative radio advertising by this association, the following tenta- 
tive plan is suggested: 

That the general method of the Broadcasting Committee of 
Greater New York Gas Companies be followed, and a competent 
home service authority employed to give the radio talks and assist 
in preparing a booklet similar to “The Joys of Home Making”; 

That the talks be of fifteen minutes duration, and that they be 
given in the morning, one each week for twenty consecutive weeks; 


That the Pacific Coast Network of the National Broadcasting 
Company be employed for this purpose in order to secure the most 
widespread and efhcient coverage; 


That the campaign be given adequate publicity by means of 
newspaper and company publication announcements; 


That the campaign be directed by the Secretary of the Pacific 
Coast Gas Association from the latter’s headquarters in San 
Francisco; 


That the cost of the campaign as outlined be raised by assess- 
ment against the participating companies in proportion to the 
number of meters served by each. This cost, exclusive of the 
salary of the Home Service director, should not exceed $20,000. 


The Committee on Advertising respectfully urges thoughtful 
consideration of this program, and in the event of favorable 
action, recommends that a Broadcasting Committee be appointed 
to handle the detailed work of organization. 


Organization and Operation of a Home 


Service Department* 


OME SERVICE, and what it means to the gas industry, is of 
vital importance. Home Service is to us what the publicity 
department is to the great industrial organization. 


At the close of the World War the possibilities of the personal 
relations department began to be recognized by every type of 
commercial organization. Up to that time we believed that if we 
gave the consumer an honest service, we had done all that could 
be reasonably expected. Executives of gas companies did not 
understand that their consumers must not 
only be sold, but re-sold, and the idea 
thoroughly established in their minds that 
it was the aim of every public utility to 
sell service and friendly co-operation. 

During the past few years the develop- 
ment of Home Service has made rapid 
strides, and a department of this charac- 
ter has been established by almost all of 
the large eastern and many of the middle- 
western gas companies. In 1925 seventy- 
four Home Service departments were in 
operation. Today it is a part of the or- 
ganization of 110 very important public 
utilities. 

The pioneer on the Pacific Coast in 
this activity was the Pacific Gas and 
Electric Company of San Francisco. Dur- 
ing 1901, they established a department 
of this character, and the worker was 
known as a demonstrator. She not only showed the women how 
to use ranges, but adjusted them, and put on cooking schools for 
various appliance dealers. She was also able to take care of adjust- 
ments for tank and automatic water heaters, and responded also 
to calls for help on electrical appliances. Her services were in 
demand all over Northern California. In 1920 when the Pacific 
Gas and Electric Company had about nine or ten workers in the 
field, they gave these women the title of “Home Service Repre- 
sentatives.” 

Little credit has ever been given to Mrs. Dell Roach Withers 
who developed this wonderful service. But she it was who blazed 
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the trail which trained specialists have since made into a broad 
highway that leads from the company’s ofhce to the consumer's 
kitchen. It requires an architect to design a twenty-story building, 
so we must have individuals who have training and vision to build 
friendships and good will. Mrs. Withers possesses all of these. 

Mrs. Kate Brew Vaughn, who operates a home economics school 
for the Los Angeles Evening Express, has promoted home service 
throughout Southern California, and is another pioneer in this field. 

We find that from 1924 on, this idea has progressed rapidly and 
much valuable experience has been gained. When Home Serviée 
departments were first organized they were handicapped by lack 
of authority. It was found that this work belongs in the hands 
of the women. It is a woman’s job and she must receive the 
hearty co-operation of executives and all department heads. 

Progressive as the Pacific Coast usually is in creating new ideas 
and in developing those introduced elsewhere, the growth of Home 
Service has not been so widespread here as in the East and Middle 
West. This is undoubtedly due to the fact that the control of this 
work was delegated to men who were busily engaged in building 
up the tremendous institutions that we now have on the Pacific 
Coast and who considered Home Service a minor phase of their 
duties, 


What Will Home Service Accomplish For a Gas Company? 
The major objectives of Home Service are: 
1. To Sell More Gas 
2. To Sell Gas Appliances 
3. To Build Good Will 


The relative importance of these objectives may vary with the 
interests of the individual company, but each one is important and 
each one can be attained through intelligent Home Service. 


Organization and Methods of Operation 


A successful Home Service department must co-operate with 
and have the support of all departments. The director must be 
familiar with the policies of the company and should function under 
the division manager as the head of a separate department. 


The charts submitted with this report show the organization 
and functions of a successful Home Service department. 

In organizing a Home Service department your committee 
believes that it is first necessary to make a careful analysis of 
the community to determine the most effective method of working. 
The work must be adapted to the needs of the consumers. In 
an industrial community the procedure may perhaps be quite dif- 
ferent from that employed in a suburb made of of palatial homes. 

In one district it is perhaps desirable to reach the servant, while 
in others it is important that a direct contact be made with the 
housewife herself. But while there will always be special methods 
required to meet special conditions, there is a general foundation 
which will apply everywhere. 


Cooking Lessons or Classes 


Through the cooking lessons or classes, the company and the 
Home Service director secures contacts that are invaluable, espe- 
cially where it is possible to hold the classes on the company’s 
premises, 

The instructions should cover the composition and value of food 
in a diet as well as the proper use of a gas range. Useful household 
equipment should also be featured, for by simplifying the prepara- 
tion of food, the housewife is tempted to do more cooking. The 
instructor of these classes should bear in mind the importance of 
her recipes being tasty, inexpensive and as simple as _ possible. 
Elaborate and expensive methods of preparation discourage the 
average housewife. She will attend classes, admire the work, 
but she will not go home and use the kitchen range. 

There are many methods of quickening interest in the classes 
and some of the instructors offer certificates or diplomas to the 
women who attend a certain number of classes out of a specified 
course. 


The selling of appliances is an important but indirect feature 
of this department. The Director should make no apparent effort 
for sales. In fact, her chief value lies in being able to stimulate 
the desire for modern, well-made appliances including the con- 
trolled range, the heating unit, laundry equipment, hot water 
heaters and refrigerators, through her very ability to disclaim all 
personal interest in their sale. She should at all times be able 
to make the honest and therefore convincing statement that she 
does not sell anything, that her work is purely educational, and 
that when she recommends either gas equipment or foodstuffs to 
the housewife it is because, in her judgment, it is the best product 
obtainable. 


Instruction in the Use of Gas Appliances 


A Director should go into minute detail and explain the use 
of the range in the cooking classes as well as in the home, for 
the proper use of the top burner or of the oven without a control 
is just as important as that of the controlled range. Always a 
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Director should stress the speed of gas, the cleanliness and the 
highly satisfactory results to be obtained with its proper use. 
She must be enthusiastic, because enthusiasm attracts attention 
and arouses interest. Not only should she be able to give this 
instruction, but she should be able to adjust the burners or the 
oven control so that when she leaves the home, the housewife is 
able to put the information she has received into practice. ‘The 
ability to adjust the appliances creates confidence, both in the 
worker and in the Company that has sent her out, and above all, 
convinces the housewife that the range is simple and easy to 
operate and that perfect results may be obtained. 


Lectures 

The Director should be able to give intelligent lectures on Home 
Economics subjects. These lectures should be phrased in simple 
language so that the mother who has had only a fourth or fifth 
grade education can understand what is being talked about. 

Preceding the lecture the Director should make a short talk 
on the correct use of gas appliances and what she or her company 
will do for the consumer. Some Directors use a chart prepared 
for this purpose. It shows gas burners, the construction, proper 
kind of flame and how it should be correctly adjusted. It is 
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desirable, where possible, to use a burner to show the proper color 
of flame and correct adjustments. ‘This talk should be short and 
direct. It should come at the beginning, prior to the time when the 
minds of the listeners have become saturated with other informa- 
tion. In this way the lecturer is free to talk upon any subject 
which interests her audience without having to tie it into the work 
she is doing. 


Demonstration 


All purchasers of ranges do not desire nor require a demonstra- 
tion and a complete and detailed explanation of the proper use of 
the range is all that is necessary. When a demonstration is given 
it should be as simple as possible. Confidence should be inspired 
by the Director and her parting word should be, “Remember that 
service goes with this range. If at any time there is any assistance 
we can give you, do not hesitate to call upon our Home Service 
Department. It is not only your range problems that we are 
interested in, but when you are entertaining we may be able to 
render you a special service such as suggestions for decorations, 
place cards, or menus.” 


Elaborate or lengthy demonstrations require time, and more 
often than not, fail to serve a real purpose. The equipment and 
materials found in the home should be used for showing the 
performance of the range. For this reason, biscuits or plain cake 
are usually the best. 


When a special demonstration is requested, the Instructor should 
use her own judgment in the use of materials and equipment, 
realizing that she must produce results). Many women cannot 
come to cooking classes but are anxious to learn new or easier 
methods of preparation. The Instructor should use as few utensils 
as possible and clean up after the demonstration. This can be 
done while the foods are cooking. During such demonstration, 
there is an excellent opportunity for building good will towards 
the company. 


Women’s Clubs and Civic Organizations 


In many communities the Director will find that lectures or dem- 
onstrations are the features that most interest the Women’s Clubs, 
church organizations, and schools. ‘These lectures may embrace 
foods, diets, clothing, or any subject the worker is fitted to discuss, 
but she should know her subject. There is another method which 
may be used successfully. That is personally aiding various organ- 
izations. 
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One Home Service Director, Miss Isabel Allobach, has found 
it possible to obtain from a number of manufacturers certain staple 
materials, such as flour, shortening, baking powder, etc. She 
offers to personally make biscuits or coffee for luncheons or suppers 
being given by parent-teacher associations, charitable groups, 
church institutions and clubs. These organizations are required to 
supply the materials necessary other than those furnished by the 
various manufacturers. 

The contacts made in this way have proven of much more value 
than many other phases of the work, for the Director has actually 


Chart at left shows relation of home service department to company 
organization. At right, organization of division home service. 


helped the organization to make money, and money talks. This 
work is not put on as a demonstrator, but purely on the basis of a 
friend or as one of their own workers. 


Schools 

The schools are a fertile field for the Home Service Director. 
There we find the potential Home-maker of tomorrow. ‘The 
Director should cultivate the friendship of the Home Economics 
teachers, and thus obtain an invitation to lecture to the classes. 
The class interest should be secured by a lecture on gas—the 
development of the modern gas appliances—the proper use of gas, 
stressing its speed, reliability and economy—thus creating a desire 
for new and modern equipment. 

In most public schools Home Economics is woefully neglected, 
and when the Principal of the school is asked why Home Economics 
is not as popular as it used to be, the general answer will be 
that the students are not interested. 

Do you wonder that they are not interested? The day of cook- 
ing and baking on hot plates in portable ovens has passed, but 
we still find hundreds of our schools equipped in this manner. Do 
you think there would be more interest shown if they were 
equipped with modern up-to-date gas ranges? 

It is, therefore, necessary that our New Business Department 
wake up and modernize our schools. Your Home Service De- 
partment can help perhaps more than you think. After these new 
and modern appliances are installed, a full day’s demonstration 
should follow by our Home Service Department, also lectures at 
times that are available, and, if this is done, we are quite sure 
there will be a renewed interest in Home Economics. 

Where possible the heads of the school cafeterias should be 
cultivated. They have to have gas appliances, and also they are 
large gas consumers. Their good will is well worth while. 


Proper Place to Conduct Classes 


The Cooking Schools or Classes should be conducted on the 
Company’s premises. It brings the women and men, too, into the 
office and building of the company with some other object than 
to pay bills, for sometimes the class has a party and the men come. 
It establishes a bond of friendship between the company employees 
and the consumers. It affords the women an opportunity to see the 
appliances the company sells without being conscious they are 
being displayed. The Home Service worker is more at ease with 
her classes, because she feels that in a sense it is her home and 
the women are her guests. 

Friendly Contact 

It is not unusual for a woman to consult the Director about the 
foods or personal habits of a troublesome child. When the difh- 
culty is serious, the mother should be advised to consult a physician, 
but many times the Director by explaining the functions of various 
foods can aid the mother. 

One Home Service Director reports that recently a young mother 
was worried because her small son would not eat his meals. Upon 
inquiry the Director discovered that the small boy was overly 
fond of catsup, and the mother, in order to get him to eat anything 
was giving him bread or biscuits and catsup between meals. The 
Director, of course, advised the complete elimination of catsup 
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from the household supplies and the substitution of fruit between 
meals, and at lunch time, explaining to the mother that spicy 
things satisfy the appetite without nourishing and that she would 
probably have a battle royal for a few days, but that hunger 
makes an excellent sauce. A week later the mother told her that 
she had won the fight and that the small boy was again eating 
normal meals. This little instance is given merely as an example 
of the contact that can be made between a Home Service Director 
and the consumer. 


While, to a great extent, the results of such contacts are in- 
tangible, their value lies in that they establish an understanding 
between the company and the consumer not possible through any 
other means. The personal attention given the housewife by the 
Director inspires confidence that is priceless. Small annoyances 
that arouse a feeling of irritation which grows into smoldering 
resentment are corrected and the consumer, who was a carping 
critic, becomes an enthusiastic friend. 

Publicity 

To organize a new department, it has been proved that the 
best method is to carefully plan announcements to be handed to 
each consumer of a utility. It has been suggested in a majority of 
cases that a folder be used, one that is attractive, to give a story 
of Home Service and its value to the housewife. This must not be 
in the form of an advertisement, for it must stand out as a free 
and valuable service. 

Arrangements can always be made to work with a local news- 
paper and particularly so in small communities. A Home Service 
Director who is properly trained is welcomed by the editor; she 
brings a feature for his paper that interests his readers. One of 
the companies in Southern California has a column appearing regu- 
larly in the daily newspaper under the head—“Old Ways and 
New.” In this column articles appear on food, cookery with many 
recipes, health and food, hygiene, menus, questions and answers, 
and many other subjects. It has been found that this column is 
read by many of the readers of the paper and that ’phone calls are 
continually received making inquiries for menus, recipes and assist- 
ance in organizing parties, etc. 

Other publicity methods are announcements of a Cooking School 
sent to consumers with their gas bill. These may also give recipes 
for special occasions, such as Christmas, Thanksgiving, tieing 
thesé up with a special sales campaign, mentioning the oven heat 
control, but not the name of the particular appliance being sold 
by the company. This type of advertising has brought excellent 
results. 

Another method is to prepare tickets and secure distribution 
through Meter Readers, Collectors and other employees who come 
in contact with the consumer. 


Radio Broadcasting 


Home Service over the air has accomplished much and it should 
not be overlooked. While radio broadcasting has infinite possibil- 
ities and adaptability, it is still an uncharted sea, although Miss A. 
Deane Dowell, Director of Home Service of the American Gas 
Association, has collected data on results obtained by this method. 
Such companies as the Peoples Gas Light & Coke Company of Chi- 
cago, the Brooklyn Union Gas Company, and the Public Service 
Company of New Jersey, have all made a tremendous success of 
Home Service on the air. Your Committee is convinced that radio 
should be part of a Home Service program. 


Checking Results 


Many attempts have been made to make a definite check of 
the results of Home Service work, but as it is but one of the many 
activities which bring about gas and gas appliance sales and better 
public relations, it is dificult to trace direct results to Home Service. 


Good-will building can only be judged by the volume and nature 
of personal letters, telephone calls and interviews requested with 
the Director, and we are sure that every Home Service Department 
at present operating can show results that will be highly interest- 
ing for both volume and quality, and a glance at the correspondence 
file would no doubt prove this conclusively. Salesmen should 
report to their chief the number of sales made where the consumer 
has requested an oven heat control, then determine the reason why 
sh had asked for this control. It has been found in many instances 
that she has heard some Home Service Director over the radio or 
in personal lectures describe the oven heat control. 


Recently the American Gas Association made a test of some 70 
accounts, the monthly consumption per year prior to the date of 
purchase of a range with an oven heat control and a year subse- 
quent, being compiled. Care was taken to keep both records com- 
parable. 

This survey showed that 47 or 64.4 per cent of the persons used 
more gas after they purchased_the oven heat regulator ranges and 
brought out the fact that the average monthly gas consumption 
was increased 21.8 per cent. The records were taken from a large 
city, a suburban city and three manufacturing cities. 
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One gas company keeps on file the name of every woman who 
registers for Home Cooking Classes and studies the monthly gas 
consumption of those who attend regularly. Of 47 of the accounts 
studied, 30 or 64 per cent showed an increase in consumption. 
Eleven or 23 per cent showed a decrease. Six or 13 per cent 
were without material change. There was an increase of the 
average monthly gas consumption of 7.4 per cent. 

Another source of information is to keep a careful record of 
complaints adjusted by the Home Service Department. 

The following method has been used to check the value of 
radio broadcasting. An unusual way of cooking and serving 
hamburg steak was broadcast over the radio at 11 o’clock one 
morning and before 4:30 p. m. of that day 118 women called on 
the telephone for the recipe. The total number of requests for 
this recipe reached 528 in the two days following. There is no 
doubt but what the gas company received results from this unusual 
recipe, and there must have been a heavy demand on the butcher. 

The radio gives the Home Service Director a chance to use 
individual methods of making checks on her results. A few mis- 
takes made purposely, omitting the details of a recipe, etc., will 
create many calls to her office, if she is being listened to. 

There are many other methods that have been tried and have 
proven equally successful.* Your Committee is convinced after 
reading many reports of the Home Service Departments of vari- 
ous companies, that Home Service is ‘teaching the intelligent use 
of gas and that this increases gas consumption. 


Costs 


In requesting cost data from companies employing Home Service, 
we find that there are very few of them that keep a detailed record 
of the cost of their department. 

One gas company in a district with approximately 30,000 meters 
shows that the average annual cost per meter is about 11.1 cents. 
The average cost per contact made is 30.8 cents.** 


One of the larger companies in the Mid-west shows 9 cents per 
meter. Another company in the Northwest shows 12 cents per 
meter. We have received reports on costs ranging from 9 cents per 
meter to 45 cents per meter. 


As to the cost of classes, materials and supplies, we find that 
most companies take advantage of the opportunity to advertise food 
commodities of local manufacturers or nationally known products, 
such as flour, coffee, breakfast foods, etc. These are furnished 
free-of-charge in most cases by the manufacturer, without obliga- 
tion on the part of the Home Service Director. All they ask is a 
display of their products. Some Gas Companies give prizes and 
the manufacturers of food products will provide these prizes. 


Qualifications of a Home Service Director 
There are seven essential qualifications for a successful Home 
Service Director. 


Vision and common-sense 
. Knowledge of the public 

In most instances, we believe that it is necessary for a Home 
Service Director to have Home Economics training. However, 
there may be certain instances where this would not be required; 
for an example, if the company employed a Director or an 
Executive to organize and do advisory work, and not to do 
demonstration or lecture work. Even in this case, she must have 
a practical working knowledge of the household and housewife’s 
problems. Neatness is essential. Most companies use white uni- 
forms which are laundered daily. 


1. Home Economics training. 
2. Personality 

3. Personal neatness 

4. Energy 

5. Loyalty 

6. 

7 


The Director must also be ambitious, have plenty of energy and 
snap, and feel that even though she may have finished college, 
college has not finished. She must find new ideas everywhere and 
must be able to adapt these to her work. She should have a 
knowledge of the public, what it demands and how people react 
to situations and must understand the psychology of the crowd. 
This is most useful in a demonstration, as if the Director loses 
the attention of her audience she fails to get across her story. 


Recommendations 


Your Committee on Home Service wishes to recommend that 
there be organized a branch of the Commercial Section of the 
Pacific Coast Gas Association, to be known as the Home Service 
Department, and if the Directors of the Association see fit, we 


* A very complete article on Organization of Home Service was published 
in the American Gas Journal, January 22, 1927, Volume 126, page 4. This 
article was prepared by Mrs. Peterson of the Peoples Gas, Light & Coke Company, 


Chicago. 


** Contact made referred to calls, lectures, demonstrations, etc. 
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would like to see an Advisory Director appointed to be at the 
service of member companies at their command, or perhaps a 
permanent position created of “Director for Home Service of the 
Pacific Coast Gas Association.’ Companies who are preparing to 
start a Home Service Department could then be advised by a 
competent director, it being understood that they secure this service 
through the Pacific Coast Gas Association at a fee commensurate 
with the time devoted to each situation. 


Heat Conservation Committee Report* 


N ACCURATE determination of the conductivity of various 

common types of building construction both insulated and 

uninsulated is the foundation upon which a study of building 
insulation must be based. This committee investigated lists of co- 
efficients published by various authorities and found them to be 
incomplete because they included very few insulated walls, and 
coefhcients for the same type of construction in the several lists did 
not agree although they were supposed to be computed from the 
same formula. Considerable study and 
computation indicated that the available 
data were not sufhciently accurate and 
that we could not compute coefficients for 
those constructions not appearing in any 
one list with any degree of confidence in 
the accuracy of our results. 

The American Society of Heating and 
Ventilating Engineers have established a 
laboratory to investigate and study this 
subject. Due to the difhculties encoun- 
tered in attempting to apply the hot plate 
method to actual walls the staff of this 
laboratory have developed a heat flow 
meter. ‘This meter makes it possible to 
measure the inward flow of heat through 
walls and roofs due to sunshine and 
atmospheric heat as well as outward flow 
of heat from heated buildings. Last year 
meters were used in a series of experi- 
ments on the roof of the U. S. Bureau of Mines Building to 
determine thermal conductivity of roof and attic conditions. This 
year heat transmission constants for various types of building 
construction will be determined. As these constants will be based 
upon experiments made on actual walls under actual conditions 
rather than upon personal judgment in~ choosing factors for 
substitution in theoretical formulas, we feel that this committee 
should base its study upon the results of these experiments. 


A member of this committee, Mr. Dozier Finley of the Parafhne 
Companies, Inc., has constructed a unique apparatus for determin- 


Harry L. Warren 
Chairman 


Building constructed by The Paraffiine Companies, Inc., 
for testing insulating materials. 


ing the value of various insulating materials as applied to frame 
construction. This apparatus consists of a test building having two 
rooms of equal size. Each of the rooms is exposed on three sides, 
while the remaining wall of each forms an open hall, thus prevent- 
ing the flow of heat from one room to the other. The inside 
plaster is made in sections to facilitate the insertion of various 


*Harry L. Warren, Southern California Gas Co., chairman; Dozier Finley, 
Parafine Companies, Inc.; Lyle Caldwell, Celite Products Co.; W. L. Hoyt, 
American Gas Products Corp.; Leo Kroner, Portland Gas and Coke Co 


Page 74 


insulating materials in the space formed by the studding. The 
whole building will be mounted on a platform which can be 
revolved slowly, thus giving both rooms equal exposure. 
OUTLINE OF PROPOSED HANDBOOK ON INSULATION 
I. Coefficients: 
(a) Heat transmission constants for various common types 
of building constructions. 
(b) Heat transmission constants for the same constructions 
with insulation of all standard types applied. 
(c) Heat transmission constants for various insulating ma- 
terials. 
II. Insulation: 
(a) Description of each type of insulating material. 
(1) Advantages 
(2) Disadvantages 
(3) Method of application 
(b) Added cost of insulated construction. 
(c) Savings in fuel due to insulated constructions in various 
climates. 


Committee on Dealers’ Practices* 


N SEEKING a solution of the problem arising from dealer 
| merchandising of gas appliances, we realize that for fully 40 

years the brains of the industry have given deep study to this 
question with no seeming common opinions resulting. But study 
of actual methods proves the value of the 
gas company, wnetner in small or large 
community, setting the pace of quality 
and price. To do otherwise is to ignore 
one of the dominating factors affecting 
all retail stores, that merchants are in 
business to supply public demands and 
therefore carry only those goods that sell 
themselves. Merchants rarely create de- 
mand. Therefore, if the gas industry 
sincerely desires to help the dealer and 
the dealer honestly wants real help it 
can be given quickly and best by gas 
companies creating the demand for high 
grade Blue Star appliances through ad- 
vertising and selling campaigns that will 
raise tre standard of appliance quality. 

In one specific case, which your com- 
mittee checked, dealers in a city com- 
plained that the average price received 
for ranges was under $60. There was no compaign of merchan- 
dising in that city by the utility. In an adjacent city the utility 
campaigned and averaged better than $80 per range, and a lead- 
ing dealer there told your chairman he had never sold as many 
ranges, nor of such high quality as during the height of their 
campaign. Other similar cases have been checked on ranges, 
water heaters and heating equipment. In one large city in the 


Frank C. Packer 
Chairman 
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West the manager of the gas company showed figures proving 
that all dealer sales made when the gas company had discontin- 
ued the merchandise business totaled much less than the com- 
pany sales alone over a like period, and dealer sales in many 
cases were less than during the period the company sold appli- 
ances. 

A survey of the Pacific Coast Gas Association territory indicates 
a greater market for good appliances than last year. This market 
properly served by dealer and company cooperating on a definite 
practical plan means more gas sold for domestic use than last year. 
It is not the purpose of this committee to say that only one way of 
campaigning will accomplish this result, but we do say it is imper- 
ative that the industry create the demand either by advertising 
through newspapers, direct mail, radio talks, store displays, cook- 
ing schools and merchandising those articles carrying the seal of 
the Industry’s approval, or by some of these means make the 
people demand approved appliances from their dealer. 


Perhaps the most important single thing that can be done to 
assist in getting a greater per meter sale of gas is to take advan- 
tage of the latest medium of education—the radio. This certainly 
should be used to educate customers on the Blue Star and its 
vital significance to them. 

The problem of maintaining and increasing domestic gas sales, 
the problem of creating a desire or demand for better appliances, 
as well as the dissemination of certain Home Service information 
to customers and the public generally is a responsibility resting 
upon all of the gas utilities now operating, and it is the belief of 
the committee that radio lends itself readily as a modern and 
acceptable medium. 

We believe that the adoption and acceptance of the Blue Star 
plan by the people generally as a guide and safeguard in appli- 
ance purchases will ‘be of great benefit to the gas industry; in 
fact its importance would seem to indicate the need of concerted 
action by the gas utilities coincident with the time when the pro- 
gress of the Laboratory is fully able to furnish the proper back- 
ground, 

We wish to repeat,—Merchants supply demands, rarely create 
them. And with “Flames that Freeze”, garbage disposal by gas, 
automatic service in heating, water heating and cooking by gas, 
to be sold to and kept sold to the millions of urban families on 
our lines, it is imperative that the Gas Companies by selecting the 
combination best adapted to their conditions create the demand and, 
having created it, be sure it is supplied. 

The real specific remains to be applied after selecting the plan 
best suited to each town and this is unfortunately the rarest used. 
It is concentrated hard work thoughtfully applied. ‘This is the 
only way any plan selected can succeed. 

* Frank C. Packer, Welsbach Company, San Francisco, chairman; H. L. Spencer, 
Geo. M. Clarke & Company, Div., Los Angeles; Eugene Blackman, Long Beach; 


Fred Forrest, Forrest Stove Works, Los Angcles; J. H. Hill, Hunter & Hudson, 
San Francisco; Allen Fesler, Santa Maria Gas Co.; Geo. Smith, Southern Counties 


Gas Co. 


Hotel Casa del Rey will be host to visiting 
gas men at Santa Cruz 


Sie! She 3 
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Public Relations Section 


: D. L. Scorr, Los Angeles Gas and Electric Corporation, General Chairman 
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Legislation on the Pacific Coast 
Affecting Public Utilities* 


URING the past twelve months there have been some inter- 

esting laws affecting public utilities proposed or actually 

enacted in the three states on the Pacific Coast. With those 
laws affecting gas companies we are here more particularly con- 
cerned. 

The brief summary herewith presented is the result of investi- 
gations made by Mr. B. H. Kizer, attorney for the Spokane Gas 
and Fuel Company, on Washington Legislation; Mr. George L. 
Myers of the Pacific Light and Power Company, on Oregon Legis- 
lation; and the chairman, on California Legislation. 


There appear to have been three acts of the legislature in the 
State of Washington of particular interest. The first is an act 
permitting a married woman to transfer stock standing in her 
name without the consent of her husband. This act was passed to 
take care of the necessity of a public utility requiring the signa- 
ture of the husband or making an investigation to ascertain 
whether the stock was separate or community property. Such an 
act is, of course, of benefit to a married woman. It should be 
adopted elsewhere. A special act has been passed by the legis- 
lature to permit public utilities seeking to condemn property to 
enter upon possession of the same prior to the completion of its 
condemnation suit, whereas the Constitution of the State, as it has 
existed, has required that the suit be completed before the corpora- 
tion could take possession. ‘This act is similar to the so-called 
“Mattoon Act” of California in favor of municipalities. Such acts 
are to be favored if condemnation suits are required to be pushed 
with reasonable expedition, so that the property owner does not 
lose possession of his property and have to wait a long time for 
his just compensation. The third act was to bring steamship com- 
panies and ferry companies under the Department of Public 
Works, which is equivalent to the Railroad Commission of the 
State of California) This would seem to be a desirable thing to 
do and is an interesting illustration of the tendency of a commis- 
sion to extend its jurisdiction. 


In the State of Oregon there seems to have been a good deal 
of legislation affecting public utilities. A significant feature of 
the past year was the defeat of the proposed amendment to the 
constitution to provide for the development and operation of elec- 
trical power utilities by the State at the general election November 
9, 1926, by a vote of about four to one. Apparently the people 
agree with President Coolidge that the government should stay 
out of business, 

House Bill No. 72 providing for the general supervision and 
control by the state tax commission of the administration of the 
assessment and tax laws, county assessor and boards of equaliza- 
tion was passed and was of possible benefit to public utilities by 
subjecting other property to the same measure of taxation as their 
own, and thus wiping out discrimination. 

Senate Bill No. 81, which passed, provided for the appointment 
by the Governor of the members of the public service commission 
for a term of four years, whereas the present members were 
chosen by election for a like period. 

Senate Joint Resolution No. 2 provided for an amendment to 
the constitution to be voted upon at the next general election or 
special election to pledge the credit of the state without limitation 
for the development of hydro-electric power and its generation and 
transmission. This resolution failed of passage. 

There is a proposed income tax law which will be submitted 
to the electorate at a special election and if adopted will require 
all corporate enterprises to pay more towards the support of local 
governments. 

It may be said that in Oregon there was no legislation proposed 
of adverse nature affecting gas utilities. It is significant that 
neither was there proposed much legislation of constructive nature 


*Allen L. Cleveland, Southern California Gas Co., chairman; B. H. Kizer, 
Spokane Gas and Fuel Co.; Geo. L. Myers, Pacific Power and Light Co. 
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pertaining to public utilities. In this connection it has been sug- 
gested that, so far as legislation in the various states is concerned, 
there is room for legislation in several particulars, namely, estab- 
lishing a basis for uniform application of taxes where public 
utilities are engaged in interstate business, taxing municipally 
owned utilities on the same basis as a privately owned utility, and 
extending the principle of an indeterminate permit to operate 
public utilities. 


Possibly one of the worst features of the present system is the 
exemption of publicly owned utilities from taxation. Obviously, 
where two pieces of property of like nature are used in the same 
way they should be subjected to the same tax. But at the present 
time exemption from taxation of a publicly owned utility permits 
those who can not or do not wish to make a fair appraisal of 
publicly owned utilities to put a false valuation on the cost of 
operation of such utilities. The question as to whether utilities 
should be publicly or privately owned depends in a large measure 
on the question as to whether the utilities can be operated more 
economically and efficiently under one system than under another 
and we ought not to ignore fundamental principles in making our 
estimate. 

Speaking now of California legislation, during the past session 
of the legislature there were a number of bills passed affecting 
gas companies, directly or indirectly, but none radical in nature 
or of any particular significance. Several measures of radical 
nature were proposed but failed of passage. 


Assembly Bill No. 180 now makes it a civil and criminal offense 
for any person, partnership, company, etc., to misrepresent the 
facts as to the existence of work and the length of time such work 
will last. 


Senate Bill No. 523 provided that warehousemen generally 
should be under the jurisdiction of the railroad commission. This 
bill was passed. It furnishes us with another illustration of the 
tendency of regulatory bodies to extend their scope of operations. 


Senate Bill No. 863 provided that all moneys collected by public 
utilities in excess of the rate allowed should escheat to the estate 
after four years. This measure failed of passage. 


A new measure was introduced in Assembly Bill No. 131 pro- 
viding for a tax on the production of oil and natural gas. Inas- 
much as both oil and natural gas are used to a great extent in 
this State by the gas industries the passage of this measure would 
have meant the imposing of a new burden. The bill, however, 
failed to pass. 


Senate Bill No. 209 prohibited a person or corporation operating 
a public utility from expending money for political purposes. ‘The 
viciousness of such a measure is obvious. If a municipality de- 
sired to condemn the property of a public utility and this law 
were in effect the utility would be unable to present its side of 
the case to the voters. Likewise in case a measure such as the 
water and power act in this State, designed to create a commis- 
sion with practically unlimited power or capacity to take over 
the water and power resources of the State, were placed before 
the people the utilities could not give the people the benefit of 
their experience. ‘This bill failed to pass. 


Senate Bill No. 258 provided that where an increase in rates 
was granted for a specific purpose the rate should be revoked if 
the revenue were diverted to other uses. This bill failed to pass. 


Assembly Bill No. 1093 was designed to give the railroad com- 
mission jurisdiction to decide what was a more necessary use in 
condemnation suits, but failed to pass. 

At a general election the people very heavily defeated the so- 
called “Water and Power Act.” This measure comes up from 
time to time in slightly different form and is designed to enable 
the commission to take over the water power of the State and 
pledge the credit of the State for that purpose. 

The fact that the legislature has passed so few laws at the last 
session which seriously affect public utilities indicates that the 
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fundamental features of public utility operation, so far as legis- 
lative enactment is concerned, have pretty well reached a settled 
stage. Occasionally it is necessary to pass some legislative en- 
actment to take care of some slight defect, but on the whole the 
changes which it is necessary or advisable to make, which are of 
any real significance, are the changes made necessary because of 
some fundamental economic change. Consequently the operators 
of public utilities have come to feel that there is a certian stability 
in legislation affecting the utilities and as a result they have 
found a better opportunity of making for progress than would 
otherwise be the case if we were to have an era of constantly 
changing legislation. 


Company and Employee Relations* 


OUR Committee on Company and Employee Relations gave 
Y olunite thought to this question with the idea of pre- 

senting something different from that which has been re- 
ported heretofore. 


The proceedings of the Association record many extensive 
studies into various methods for the improvement of employee 
relations. They all admit and this year’s Committee readily con- 
curs that good Employee Relations is the first and most vital step 
toward the formation of satisfactory public relations. 


All of the member companies of the Pacific Coast Gas Asso- 
ciation have engaged in some activity looking toward the better- 
ment of employee relationship and all report a favorable reaction 
on the part of the employee body. 


In order to get some tangible showing upon which to base a 
conclusion as to the best method for the improvement of employee 
relations, it was thought that the percentage of voluntary departure 
from the company’s employ might be indicative. Questionnaires 
were, therefore, sent to the member companies in an endeavor to 
secure from them figures indicating their experience as regards the 
leaving of employees. The replies received varied in percentage 
so greatly that they were of very little value in accomplishing the 
purpose for which they were intended. Generally speaking, the 
gas companies of the Coast have not experienced any alarming 
turnover in labor during the last few years. During the period 
of the war and. the years immediately following that period, when 
there was great prosperity and many opportunities for employment, 
the member companies experienced what nearly amounted to an 
exodus. With the stabilization, however, of business conditions 
during the last five or six years, employees of public utility cor- 
porations have retained their positions with much more constancy. 
To some extent the absence of as lucrative employment in other 
lines of business has no doubt been responsible for this very satis- 
factory status. Your committee believes, however, that the many 
and varied.activities on the part of the companies themselves to 
interest their employees have had a great deal to do with the 
maintaining of a satisfied and contented personnel. 


Based upon the inherent idea in human beings to value more 
highly that which they have a hand in accomplishing as compared 
with that given to them entirely without any effort on their part, 
the formation of employee associations stands highest in company 
activities along these lines. Many of the larger utilities of the 
Coast have permitted such associations to be formed. While the 
detailed handling in each case differs somewhat from the others, 
the main plan and the most successful one has been to give the 
employee body great latitude for the handling of these matters 
which are for the employees’ betterment. All of the companies 
lend not only their moral but to some extent their financial sup- 
port to these associations. The company officers are members of 
the associations and are regular in their attendance upon the 
meetings. They appear, however, as fellow employees rather 
than as officials of the corporation and meet the other employees, 
regardless of how menial their vocations, upon an equal footing. 
The greatest success seems to have been accomplished through 
such employee organizations. They have advanced athletic, edu- 
cational, social and beneficial movements among the employees. 


Some associations have taken over the publication of the house 
organs which are issued either monthly or semi-monthly and which 
carry vital information to the employees among whom they are 
distributed. 


Probably the outstanding feature in connection with the activi- 
ties of these employee associations has been the organization and 
maintenance of health and accident insurance plans. In some 
cases the risks have been placed with regularly established insur- 
ance companies and in others the association has carried its own 
risks. The combining of a group of employees into a mutual 


*O L. Moore, Los Angeles Gas and Electric Corporation, chairman. 
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insurance company, either to pay death benefits or benefits on 
account of loss of work occasioned by sickness or injury has an 
appealing inducement. It formulates a bond between employees 
of a company that no other activity has yet created. No darker 
hour comes to the employee than that which is brought by sickness 
or injury accompanied by his inability to continue in the regular 
work and provide for those dependent the necessities of life. It 
is then that the unfortunate one realizes to the fullest extent the 
fact that were it not for the unification of all of the employees 
into an organization he might not be the recipient of a weekly or 
monthly remittance which goes a long way to alleviate his mental 
depression and assist him to recover physically. 

Your committee would place the educational activity, fostered 
by the employees association, as second in importance to the insur- 
ance plans. There was no time in the history of our country 
where the need of education among workers was more keenly 
realized than it is today. Vocational training schools, usually 
meeting at night, are crowded with students. It is not surprising, 
therefore, to find a strong desire for mental improvement among 
the employees of the utilities. The question therefore is no longer, 
“Shall we study?” but, “What shall we study?” Realizing that the 
employee associations could best answer this question, nearly all 
of them, encouraged by the corporations themselves, have outlined 
and in many cases made possible, courses in Business English, 
Public Speaking, Accountancy, etc. The response by the employees 
has been most gratifying and the opportunity to better themselves 
seems to be appreciated. It is not necessary to point out the value 
of these higher trained employees to the utilities themselves. 


Bonus systems, pension plans and other opportunities for finan- 
cial advancement have a very strong appeal and are important 
factors taken into consideration by employees before deciding to 
leave the company’s service. 


The social and athletic activities fostered by the employee asso- 
ciations go far to interest the rank and file in clean sports and 
proper physical development, besides keeping a contented and 
happy personnel. 


It is not the thought of the committee that other plans for the 
reduction of labor turnover cannot be and are not, successfully used, 
Anything entirely fostered by the company itself, however, has not 
met with the same wholehearted response as have the activities of 
the employees group. 


The committee’s inability to ascertain from all of the member 
companies the percentage of voluntary departure from their employ 
opens the way for the following suggestion: 


We believe that company management would do well to know 
the exact number of employees in various departments who are 
resigning and their reasons for such action. The cost of breaking 
in new men cannot be reckoned in dollars and cents, but we do 
not believe that any one will dispute the statement that such cost, 
over a period of a year, is considerable. For this reason the time 
and money spent in the analyzation of resignations would be a 
good investment, if their number could be reduced by such a study. 
We believe that only one company in the Association is making a 
monthly report covering this matter. For the information of the 
others interested, we beg to report that that this company compiles 
a monthly statement which contains the following information re- 
garding the stability of labor: 


The department, occupation, total number employed on the first 
of each month. The changes in that number for various reasons 
and the total employed on the last of the month. ‘The percentage 
of turnover in twelve months and the length of service of those 
remaining in the employ at the end of the month. The reasons 
for leaving the company’s employ are segregated into nineteen 
different classifications. 


With this information available, the managament is continually 
informed as to the working conditions and their effect upon the 
employee body. Abnormal figures chargeable to any particular 
cause immediately attract the attention of those in charge, with the 
result that in many cases the cause can be removed. For instance, 
sickness is one reason for leaving the company’s employ. If a 
monthly report showed high in this column, working conditions in 
the department in question should be investigated. It is barely 
possible that a cause for such sickness might be discovered there. 
Again, if the number of employees leaving for better paying posi- 
tions appeared high upon a monthly report and in a certain de- 
partment, it might be well to ascertain whether or not the wage 
scale for that particular vocation had not increased outside of the 
utility faster than inside. The report could in this manner be 
thoroughly digested and your committee respectfully recommends 
its adoption as a barometer of employee relations. 
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Customers Accounting* 
SUMMARY 


, | SHE question of Customers Accounting having appeared upon 
the program of the Accounting Section of the Pacific Coast 
Gas Association for many years past, action was taken by the 
section at the convention in 1926 as follows: 

“Owing to the difhculty of securing accurate costs of book- 
keeping and making comparisons of unit costs experienced under 
the various systems and methods in use by the different companies, 
it was recommended that the committee for 1927 actually visit 
the different offices and ascertain their 
procedure and costs.” 

This has been done by the committee 
during the year and the report submitted 
is the result of consideration of like fac- 
tors in analyzing each of the different 
systems. It has proved that the section’s 
action was well founded, for comparisons 
have been produced for the first time in 
the history of the Association which are 
not subject to the criticism that the figures 
of one company include certain things 
while those same ingredients are excluded 
from the figures of the other company. 
Your committee, therefore, believes that 
the report submitted this year should be 
accepted as final for at least’ the 
coming five years. After that it may 
be well to again make a survey to ascer- 
tain whether or not greater improvement 
toward efhciency and economy has developed. 

There are eight distinctly different plans for the handling of 
customers accounts in use by the member companies on the Coast; 
seven of these plans, having been in operation a sufhcient length 
of time, are compared as to their efficiency, based upon the ynit of 
meters per employee. The eighth plan, namely, that referred to as 
typewriter-bookkeeping, is explained in the report, but is not in- 
cluded in the comparison for the reason that its recent installation 
has not given sufhcient time to permit the company using it to have 
reached real production. 

In the formation of the committee, representatives of the various 
companies were chosen with an idea of having the advocate of 
each of the various systems present to advance the good points of 
the one in use by his company and to call attention to the objec- 
tions of the systems in use by the other companies. Obviously a 
committee thus formed has not arrived at an unanimous conclu- 
sion as to the best system. The systems compared are the 
following: 

Pen and ink bookkeeping and billing. 

Pen and ink bookkeeping and machine billing. 

Machine bookkeeping and billing (Dual plan). 

Machine bookkeeping and billing (Register plan). 
Machine bookkeeping and billing (Subtracting machine). 
Machine bookkeeping and billing (Duplex machine). 
Machine bookkeeping and billing (Stub plan). 

H. Machine bookkeeping and billing (Typewriter bookkeeping). 

The comparison has included all work necessary to be done from 
the time that meter readings are received in the offices until bills 
are ready for presentation and collection, It includes addresso- 
graphing, billing, bookkeeping and supervision. In the report 
itself, greater detail of this comparison is shown from which 
schedule member companies should be able to judge which of the 
various operations in their own offices can be speeded up. It is 
the opinion of the chairman of the committee that the stub system 
is the most efficient and practical one for small companies or for 


O. L. Moore 
Chairman 


OM MOO > 


*QO. L. Moore, Los Angeles Gas and Electric Corp., chairman; W. J. McCoy, 
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Gas and Electric Co.; C. Johnson, Portland Gas and Coke Co.; William 
Evans, Pacific Gas and Electric Co. 
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larger companies whose business is segregated into districts, each 
of which does not require the wide separation of sub-departments. 
He is convinced that the handling of a large number of accounts 
on this system will produce a volume of stubs which will make the 
obtaining of accuracy and the proper care of customers complaints 
and inquiries very burdensome. When a customers office grows 
to the point where it is no longer physically possible to conduct 
the business of the department on one floor of the building, the 
chairman of the committee believes that the stub system becomes 
unwieldy and, therefore, inefhcient. The great volume of accounts 
in the larger customers ofhces and their location far removed from 
the main corridor where customers are personally dealt with, calls 
for a system of bookkeeping which will give the necessary infor- 
mation to ail members of the department so they may promptly 
and satisfactorily handle all transactions. The chairman, there- 
fore, recommends for the larger companies, especially those whose 
customers departments have outgrown one ground floor room, the 
adoption of the system known as machine bookkeeping and billing 
(either Duplex or Subtracting Utility Billing Machine). It is also 
recommended that the fixed information regarding any meter in- 
stallation be recorded on a separate card from the actual monthly 
billing of the account. ‘This fixed information to be carried in files 
located close to the clerks who are actually dealing with the pub- 
lic. The other record, namely, the monthly readings and billing 
to be recorded in the bookkeeping department somewhat removed 
from the main ground floor ofhce. There will always be the neces- 
sity of referring to the fixed information cards, but with their 
removal to a point where the information necessary for the wait- 
ing customer can be had most promptly, any delay in making this 
reference will be entirely internal and without inconvenience to 
the customer. 

In companies whose size has compelled them to remove their 
collection department to a point distant from the customers’ ac- 
counts, it is suggested by the chairman that a portion of the stub 
system as advocated for smaller companies be put into effect; par- 
ticularly is this believed to be good as regards closing bills. ‘The 
collection department to maintain files of duplicate closing bills and 
to post them by removing the bill itself from the file. ‘This post- 
ing should be safeguarded by the checks and balances which are 
provided in the stub plan so that the unpaid closed accounts would 
form a perpetual delinquent list and a basis for the activities of 
the collection department without the necessity of continuous 
reference to the ledger accounts. 


COMPARISON OF LABOR 


Total Accts.| Active Accts.| Number of | Meters per Employee 


System Meters Meters Employees| ‘Total Active 
A 79,583 74,583 22.9 3,475 3,257 
B 433,744 397,826 150 2,892 2,652 
in 36,794 33,925 14 2,628 2,423 
D 30,365 27,039 14 2,169 1,931 
E 97,763 siegibecesin 36.35 2,689 
F 265,847 248,661 79 3,365 3,148 
G (184,771 167,859 72 2,566 2,331 

( 86,770 79,492 33 2,629 2,408 


System A as it will be seen shows the greatest efhciency in the 
above comparison of labor. That is the system which is entirely 
pen and ink. ‘The committee, however, believes that the condi- 
tions existing causing the good showing under System A _ could 
be further improved by the adoption of labor saving machines. 
This conclusion is based upon the knowledge gained by actual 
machine operations as compared with pen and ink operations, 
both in the making of bills and the extending of ledger accounts. 


Throughout the report of the committee the fact that its readers 
are men not unfamiliar with customers’ accounting has been borne 
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in mind and for that reason it has not gone into the minute details 
which would have been necessary to explain the various procedures 
to a layman audience. 

The chairman thanks the committee for their great assistance 
and gladly attributes to their efforts any credit due for the presen- 
tation of the most complete report ever made on customers’ account- 
ing in our association. 


Payroll Procedure and Personnel 


Note: Plates 1, 2, 6 and 7 accompanying this paper appear as inserts following 
Page 80. Plates 3 and 4 are reproduced on Page 81, and Plate 5 on Page 83. 


Introduction 


ROBABLY due to the fact that this has been the first study 
P of payroll procedure to be made by a committee of the 

Accounting Section of the Pacific Coast Gas Association your 
committee found very little similarity in manners in which the 
various member companies have accommodated their payroll re- 
quirements. It was interesting to note however, that each company 
included in this study had developed to a rather high degree 
some one phase of payroll procedure. By combining these highly 
developed phases into one complete plan, 
considerable benefit should accrue to each 
company. There are certain fundamental 
principles which determine the procedure 
for handling payroll and it has been the 
endeavor of your committee to determine 
these fundamentals, to make recommen- 
dations as to best practice and using these 
recommended principles, develop a plan 
of procedure which may be adapted to 
any company. 
Scope 

The scope of this study has been com- 
pilation and payment of payrolls, dis- 
tribution of labor costs, and personnel 
records. 

A study has been made of a great 
many ofhce appliances for compiling 
earnings, preparing checks and signing 
checks and many were found very satis- 
factory. The fact that certain office appliances are mentioned 
in this report does not imply that these particular appliances are 
the only appliances which will perform the operation satisfactorily. 
A study of kinds of wage systems has been made not with the 
intent to recommend any particular basis but rather to prove the 
accommodation of the procedure herein contained. 


B. H. Parkinson 
Chairman 


Fundamental Principles 


1. Payment by check—Payment by cash. 

2. Preparation of time ticket by employe—Field timekeepers. 

3. Earnings posted daily and distribution of labor costs daily 
—Record of “hours worked” extended at end of month and 
distribution of labor costs at end of month. 

4. A separation of payroll records and distribution of labor 
cost records, 


1. Payment by check insead of cash. Favorable factors from the 
Employer's View-Point. 
a. Facilitating auditing. The paid check returned by the 
bank is an authentic record of the paying transaction, is easy 
to audit, is permanent, and can be audited any time. 


b. Discourages fraud. Padding a payroll when checks are 
in use necessitates usually a forged endorsement which is a more 
serious offense than petit larceny of cash, and usually easier 
to trace. 


c. Provides a receipt. Endorsement of the check by an 
employe when cashing it is the best possible receipt, and eliminates 
separate receipts and receipt files. 

d. Saves burglary insurance on money in transit or in custody 
of paymaster. 

e. Protects life and property against payroll robbers. 

f. Saves time and labor in transporting cash from bank, denom- 
inating amounts, and filling envelopes. 

g. Eliminates disputes with employes as to amount of money 
found in envelopes. Amount of check is definite. 

h. More easily controls earnings unclaimed by employes be- 


*B. H. Parkinson, Portland Gas & Coke Company, chairman; S. A. 
Memdum, Public Service Company of Colorado; Lee J. Thompson, San 
Diego Consolidated Gas & Electric Co.; G. F. Mackenzie, Portland Gas 
& Coke Company; W. Ingram Parke, Southern California Gas Company; 
Donald J. Graham, Puget Sound Power & Light Company; N. H. Bradshaw, 
Los Angeles Gas & Electric Corp; C. A, Isbell, Southern Counties Gas Company; 
Ben H. Hoke, Spokane Gas & Fuel Company; O. R. Marvel, Los Angeles 
Gas & Electric Corp.; D. G. Martin, Pacific Gas & Electric Company, 


WESTERN GAS 


cause of sickness, and other absence. Cash more difficult to hold 
in suspense. 

i. Can mail checks to employe if desired. 

j. Saves cost of pay envelopes. 

k. Use of check by the employe through the bank tends to 
promote thrift. 


1. If modern methods and machinery are used in preparing 
the check, the cost of preparation will be lower. 


Unfavorable Factors from the Employer's Viewpoint 


a. Possibility of temporary resistance among certain employes 
when system is first established. 

b. First cost of necessary equipment. 

c. Time lost signing checks. 

Considering the large number of concerns, including all of the 
principal Western railroads, paying by check, very little weight 
should be assigned to Unfavorable Factor No. 1. Unfavorable 
factors Nos. 2 and 3 are answered elsewhere in this report under 
the heading of Check Protection and Check Signing. 


Favorable Factors From the Employe’s Viewpoint 


a. Safer—if check is lost a new one is issued, while if cash 
envelope is lost there is no recourse. 


b. Eliminates shortages which are always difhcult to prove. 


c. Makes saving easier—either by having firm make deposits 
or making them in person—by mail or on trip to bank. 


d. No time wasted waiting for pay after hours. 


c. When checking account is used it affords an accurate record 
of money spent, proves payment of bills and helps save; stretches 
income by checking outgo—when money is safe in the bank it 
isn’t so easy to spend. 


f. Usually assures wife and family sharing large portion of pay. 
g. Often makes possible to get pay a day or two earlier. 


Unfavorable Factors from the Employe’s Viewpoint 


a. Time lost in getting check cashed (Eliminated when checks 
are mailed to bank by employe or employer.) 


b. Need for illiterate employes to learn how to use their pay 
checks. 


c. Neighbors may learn income when checks are cashed by 
neighborhood tradesmen (really an advantage in that it is another 
incentive for employes to open bank accounts and pay their own 
bills by check.) 


Recommendation: Payment by check. 
2. Preparation of Time Tickets by Employe—Field Timekeepers 


The duties of a field timekeeper are: 

Verify the number of employes at work. 

Verify the fact that the employe is not receiving a higher rate 
per hour than the rate authorized by the company for the class 
of work being performed by the employe. 


Maintain a record of “hours worked” for each employe. 
Prepare distribution of labor costs. 


The advantages gained by the use of a timekeeper are that it 
saves time of employe or foreman required to prepare time ticket, 
it prevents or detects collusion between foreman and employe, 
and a record of hours worked (time book) is maintained to settle 
disputes of “time worked.” 


Because of the large number of individual workers in a public 
Utility organization such as complaint men and service men the 
possible use of a field timekeeper is narrowed to construction 
crews. In the case of construction crews, the foreman knows 
whether or not an employe is on the job, whether an employe is 
performing the class of work for which he is being paid; and 
surely is in a better position to distribute the labor costs than 
anyone else. The foreman has time available for preparing a 
crew time ticket, therefore having a field timekeeper perform this 
duty is not an actual saving to the company. As to collusion, 
a field timekeeper is subject to collusion as well as a foreman. A 
foreman in a public utility is usually a veteran worker and trusted 
employe and is not apt to resort to payroll padding. However 
a foreman in charge of a crew usually prepares a daily “work 
performed” report showing feet of main laid by sizes, number 
services installed and other work; the crew time ticket should be 
compared with the “work performed” report in the immediate 
supervisory office as a check. 

The time book is 2 duplication of the time ticket and payroll 
and therefore should be eliminated whenever possible. Time 
tickets prepared by employes working individually should be ap- 
proved by foreman or dispatcher. 

Recommendation: Elimination of field timekeepers; elimination 
of time books wherever possible; the use of crew time tickets 
prepared by foreman; the use of individual time tickets for 
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employes other than crews, prepared by employe, approved by 
foreman or dispatcher. 


3. Method of Handling Time Tickets 


The only advantage to be claimed for compiling the payroll 
in hours and extending at the end of the month is the apparent 
saving in time of performing numerous extensions. This plan 
however (except in the case of small companies) causes a peak 
at a time when nearly every other accounting period is causing a 
peak, the end of the month. It usually lengthens the interim 
between date of closing and date of payment and makes impossible 
the posting of actual labor costs to cost 1ecords during the month 
thereby causing a peak in that department. The cost of extending 
time tickets daily is more than offset by the advantages to be 
gained. The original time ticket is maintained as a record of 
“hours worked” with a description of work performed and the 
payroll and distribution posted daily in “amount earned.” 


Recommendation: Extending of time tickets daily and compiling 
payroll and distribution daily in amount. 


4. Separation of Payroll Records from Distribution of Labor 
Records 
The separation of payroll and distribution of labor costs is 
being emphasized by your committee not because it is a partic- 
ularly debatable point but because this combination or rather 
deferred separation frequently causes an unwieldly, complicated 
record. The distribution of labor costs is decidedly a cost account- 
ing function and should properly be treated as such. Distribution 
of labor costs will be reduced to routine work more readily if 
treated as a separate operation or (accounting method permitting) 
in combination with distribution of stores issues and transporta- 
tion cost. 
Recommendation: Separation of payroll from distribution of 
labor costs. 
WAGE SYSTEMS 
The kinds of wage systems in use by companies included in this 
study are: 
Time basis—Hourly and monthly. 
*Production Basis—Halsey 
Service Basis—Special Bonus at end of six months’ employment. 
Commission on sales agreements. 
The kinds of wage systems have been tabulated (Table No. 1) 
not with the intent to recommend any one basis but to prove the 
accomodation of the payroll plan herein contained. 


PAYROLL ACCOUNTING RECORDS 


Employment Authorization Record or Employment Card 
Personnel Changes Report 

Time Tickets 

Employes’ Earnings Record 

Payroll 

Time Check 

Pay Check 

Payroll Distribution 


*See paper by Mr. D. E. Buyers, Efficiency Engineer, Portland Gas & 
Coke Company, Pacific Coast Gas Association proceedings 1925, Vol. 16, p. 196. 
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Employment Authorization Record should contain sufficient ap- 
proved information to properly place employe’s name on payroll 
and sufficient space to record changes in payroll status. ‘The sig- 
nature of the employe should be required, to be used in case 
of dispute of endorsement of pay check. Other accounting or 
statistical information may be carried on this form. At the 
time of designing this record considerable thought should be 
given to the exact information to be required, because statistical 
or personal information is valueless unless it is kept up to date. 
One should ask these two questions: 

Is the information essential ? 

What will it cost to keep this information up to date? 

It is recommended that wherever possible the employment record 
be maintained strictly as an accounting record and all personal 
and statistical information be maintained elsewhere. 


Figure 4, (Plate 1) Employment Authorization Record, is a 
very practical form for a small company. A new card is made 
out for each change that occurs and forwarded to payroll clerk 
where it is fastened with a wire staple to the original authorization. 

Personnel Changes Report (Fig. 3) is a report of changes to be 
recorded on Employment Authorization Record (Fig. 2). 

See also Fig. 2 Ofhce Payroll Forms. (Plate 3). 


TABLE NO. 2 
PAYROLL ACCOUNTING PROCEDURE 


Distribution 


Time Compilation Actual 

Keeping Earnings Payment Labor Costs 
Preparing Posting Cash Ad- Proving Extensions 
Collecting Earnings vances and balancing 
Examining Deductions Time Checks with Employes’ 
Pricing Balancing Pay Checks Earnings. 
Extending Individual Preparing Posting and _ bal- 
Footing Earnings Balancing ancing distribu- 
Coding Record Protecting tion. 

Signing Summary 


Internal Audit 


OPERATING PAYROLL 
Def.nition 

Operating Payroll for the purpose of this report is defined as a 
payroll for all employes having a basis of compensation other than 
a monthly salary or a form of commission. 


Basis of Payment 

The basis of payment used as an example is the hourly basis 
with the Halsey production basis. The manner of determining 
the “units earned” is not described in this report but reference 
is made to a paper prepared by Mr. D. E. Buyers, Pacific Coast 
Gas Association Proceedings, 1925 Vol. 16. The following plan 
may be adopted to the hourly basis alone by eliminating the 
Premium section from each form. 


TABLE NO. 1 
KINDS OF WAGE SYSTEMS 


Service Profit Stock 


Commission on 


Material & Progress 
Time Production Quality Recommen’d Basis Basis Sharing Distribution Sales Agreement 
Basis Basis Basis Basis 
Hourly Piece Lichtner Bigelow Length Daily Salary plus a commission on all 
Weekly Contract time Ficker sales. 
Monthly Bonus employed. Postponed Salary plus a commission on all 
Premium Pension sales over a quota, quota def- 
Taylor Seniority cit not accumulative. 
Merrick system Salary plus a commission on all 
Gantt sales over a quota, quota defi- 
Bigelow cit accumulative. 
Parkhurst Commission on all sales with 
Diemer drawing account. 
Knoeppell For general employees, a com- 
Emerson mission on all sales. 
Wennerlund 
Rowan 
Halsey 
Baum 
Barth 
Haynes 


Bedeaux 
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Time Keeping 

Preparing—Crew Time Ticket (Fig. 3 Plate 2) prepared in 
duplicate, (second copy of light cardboard) by foreman of crew, 
reporting the following information: 


Workman’s number 
Workman’s name 
Total Hours worked 
Using a separate coupon, 
Account to be charged 
Hours worked on each account 
Signed by foreman 


Usually the foreman is given a written authorization or instruc- 
tions to perform a certain piece of work, on which is indicated the 
account to be charged. 

Individual Time Ticket (Fig. 9).for employes operating as 
individuals such as complaint men and service men. 

Prepared in the same manner as crew ticket. Signed by fore- 
man or dispatcher. 


Collecting—Time tickets all deposited daily in boxes provided 
in the various directing ofhces or mailed by U. S. mail. 

Examining—Examined by dispatcher in reporting office as to 
completeness and correctness. 


Pricing and Extending—Priced and extended by payroll depart- 
ment. Duplicate removed and forwarded to Cost Accounting 
department for distribution of payroll. 

Compilation of Earnings 

Posting Earnings and Deductions—Time tickets are posted to 
individual Earnings Record daily by means of a Burroughs posting 
machine, recording hours and amount of base pay and units and 
amount of premium and accumulating these items in total to date. 

Deductions for time checks are posted from the time check. All 
other deductions are posted from deduction lists. 


Note. (See Fig. 2, Office Payroll forms. Plate 3) Depending 
on the facilities of the departments reporting deductions, it is 
advisable to require a report of changes only in deductions such 
as for group insurance and for preferred stock and note such 
changes in pencil on employment card and periodically post deduc- 
tions from employment card to earnings record. 


Individual Earnings Record—Fig. 4 of Plate 2, Employes’ Earn- 
ings Record, is a tumble sheet with a capacity of three months 
to the sheet. After the third payroll is drawn off, this form is 
filed in alphabetical order by employe and becomes a continuous 
record of earnings. A new file should be started for each year. 


Actual Payment 


Time Checks and Cash Advances—Fig. 5, Time Check, is used 
for both cash advances and final payment for an employe leav- 
ing the employ of the company between payroll periods. As 
no field time keepers are required by this plan, the foreman 
fills in the number of hours that will be reported for the employe 
for that day, and the amount of deductions to be made for lost 
tools or other charges. In case of a cash advance to an employe 
only the amount of cash to be advanced is entered. The Pay- 
master after determining the amount due the employe issues 
a check. This form may be designed with a receipt on the re- 
verse side for making such payments in cash where it is not con- 
venient to issue checks. 


Writing Pay Checks and Payroll Simultaneously—After all en- 
tries to employes earnings record have been made and balanced, 
payroll, Fig. 6, Statement of Employes Earnings and Payroll De- 
ductions, Fig. 7, and Pay Check, Fig. 8, are written simultaneously 
by means of a Burroughs payroll machine. An automatice repeat 
feature of this machine is, when the total is taken of “Amount Due” 
on the check coupon, Fig. 7, the machine tabulates and auto- 
matically prints the dollars in the written space, tabulates and 
prints the cents, tabulates and prints the amount due in the 
figure space and carriage returns for the next entry. A total is 
accumulated on each column and these totals are balanced with 
the control of Employes Earnings Record. 

The names are addressographed on payroll checks, and num- 
bers entered by means of a numbering machine, in advance. 


Protecting—Pay checks may be run through a check protecting 
machine; however the safety features included in this plan are 
considered sufficient: 

1. Written on alteration proof paper. 

2. Check printed “not good for over two hundred dollars.” 

3. Machine automatically prefixes a dollar sign or cipher for 
all amounts less than five figures (999.00). Example: 
($00.09). 

4. Machine prints with special oil-base saturating ribbon that 

permeates fiber of paper stock. 
Machine “writes” the check as well as printing the total 
amount by automatically separating the dollars from the 


wr 


cents. 
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Signing—It is a gross waste of extremely valuable time to 
require an official to sign pay checks for the following reasons: 


1. Fraudulent issuing of pay checks can be readily detected for 
reasons stated under the heading of internal audit. 

2. Signing of pay checks by a busy official usually reduces 
the process to automatic name signing, wholly without 
scrutiny and valueless from the standpoint of audit. 

3. For a small sum a fidelity bond will indemnify in case of 
possible loss where a paymaster is authorized to sign all 
checks. 


The signing of checks by hand whether by a Paymaster or an 
official is a slow non-productive job at its best and any plan 
which will speed up this process will be an expense saver and 
will reduce the time interval between the end of the payroll period 
and the date of issuing the checks. 


It is equally as serious an offense to forge a printed signature 
as it is to forge a “hand written” signature, therefore why not 
print the signatures? 


The Todd Check Signer—The principle features of this ma- 
chine are: 


1. Five dies are made, in the Todd factory, of the signature 
to be used and further complicated by an engraving of a picture 
of a building, a plant, an emblem of service or the picture of an 
individual thus making a forgery of the printed signature more 
difheult than a forgery of a “hand signature.” The design 
of the die can be changed at irregular intervals for a small sum. 


2. The machine can be locked when not in use and the key 
retained by the responsible individual. 


3. Five checks are signed at a time at the rate of 7,500 per 
hour and stacked in five stacks in the same order as they are fed 
into the machine. Note. Although this report proposes a sep- 
arate check it should be noted that this machine will cut the 
checks apart without the use of perforations where checks in 
strips of five are used. 


4. The machine automatically meters each check passed 
through which number can be checked with the number of 
checks required by the payroll. 

The signing of dividend checks is another large job which 
should be assigned to this machine. 


The Rubber Stamp—The reproduction of a signature by means 
of a rubber stamp is a practical way of signing checks for small 
payrolls. A forgery bond is written by several large insurance 
companies at a small cost provided the rubber stamp is retained 
in the custody of one employe. 

The Sinograph—The Sinograph is a device which permits the 
operation of five fountain pens at one time. This machine re- 
duces the time of check signing to one-fifth but requires skill 
in its use and that the checks be printed in strips of five. 


After signing, the checks can be distributed through the fore- 
man or by mail, preferably through the foreman. It is unneces- 
sary to have the employes line up and pass by a window to re- 
ceive their checks or to require a corps. of pay clerks to go out 
in the field and distribute each check. Payroll padding may be 
detected in a great many other less expensive and more convenient 
ways. (See Internal Audit.) 


Distribution of Labor Costs 


Proving Extensions and balancing with Employes Earnings. 

The Distribution of labor costs is prepared from the dupli- 
cate time tickets (see Fig. 3 for crews and Fig. 9 for individuals) 
which are printed on a light cardboard. The extensions by 
amounts are proven to the total of the ticket and the total of the 
tickets are accumulated at one operation by means of a duplex 
adding machine. This total of all tickets is balanced against the 
total employes’ earnings for the day as determined by the payroll 
department. The time tickets are then cut into coupons (see 
Fig. 1) by means of a photographer’s trimming board and as- 
sorted by accounts to permit all entries to an account to be made 
at the same time. 


Posting and Balancing Distribution—The distribution “ledger” 
(see Fig. 2) consists of a sheet for each account affected. This 
particular form is designed to accomodate distribution of stores 
issues and cartage expense. A memorandum column is provided for 
use on work order controlling accounts. Postings are made by 
means of a Burroughs posting machine with automatic proof of 
postings and accumulative total. 


Summary—At the end of the month the account number and 
totals are drawn off. Where apportionment accounts are used, 
an apportionment, on the basis of payroll expense for such items 
as tool expense and liability insurance on the basis of Stores 
issues for store expense, is made on this summary, using a sep- 
arate column for each apportionment account. This summary 
may be cross totaled and posted in one item for each account 
or posted in detail depending on the information required on the 
cost records. 
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Plate 3. Office Payroll Forms. 
OFFICE PAYROLL Other Deductions—The payroll department is_ notified of 
Definition changes in monthly deduction such as group insurance or stock 
For the purposes of this report, office payroll is defined as a purchase and these changes are noted on employment card. 
payroll for all employes receiving a monthly salary. Pay Checks—Payroll and pay checks are prepared at the same 


As the compensation is a predetermined monthly sum, time- 


keeping and compilation of earnings are not required. 
Actual Payment 

Employment Card—Fig. 2 of Plate 3, is the reverse side of 
employment card and is shown as an office payroll exhibit because 
of its importance in making up the office payroll. Blanks are pro- 
vided at the top of this card, directly under the name, for earning 
(which is one-half of the salary) and deductions. All notations 


time in the same manner as operating payroll. 

Individual Earnings Record—An individual earnings record is 
not necessary for employes on this payroll as an examination of 
the “Change in Rate” column and the “Leave of Absence” column 
on the employment card will disclose the earnings for any given 
period. In this connection it should be mentioned that it ap- 
pears to be better practice to record leave of absence in “red” 
in the “Change in Rate” column rather than in a separate column 


made in these blanks are for convenience in making up the and thus produce a continuous record, highly desirable at the 
payroll and are noted with a lead pencil. All changes are re- time of examination for Income Tax report. 
corded by erasing previous notations and noting the new amounts ae ca , . 
; ’ S P , 1B . “ Distribution of Labor Cost 
with a lead pencil. Permanent record of this information is re- am aes 
corded elsewhere. Ihe duties of a salaried employe in a great many cases are 
Cash Advances and Time Checks—Similar to Operating Payroll so diversified that a record of daily performance may be required. 
except that notation of such cash advance or “pay off’ is noted Daily Time Report—Fig. 3, Plate 3, Daily Time Report, is 
in pencil on card. required of office employes whose duties are diversified. This 
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Plate 4. Commission Payroll Forms. 
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form is prepared by the employe and turned in to his immediate 
supervisor, daily, 

Salary Distribution Ticket—Fig. 1, Salary distribution ticket 
addressographed on first of month by payroll department in dupli- 
cate, second copy a light cardboard. Daily time report, Fig. 3, is 
entered daily on this ticket, using a separate coupon for each 
account and a separate square on the coupon for:each day. A 
sparate coupon may be used for absence or the hours absence 
distributed by accounts with some notation as to absence. 

At the end of the month the coupons are cross totaled and 
priced. In the case of employes who are not required to make 
out daily time report, the per cent distribution is entered in the 
“Total Hours or %” column and the ticket priced. 


After pricing, the duplicates are removed and the same pro- 
cedure followed as that for operating payroll. The original 
copies are filed by “reference number” for a period of a year for 
cost reference. 

Note: Fig. 1, Salary Distribution Time Ticket exhibit, is a 
hand drawn form. Printing will give the “date squares” a much 
neater and less crowded appearance. 


COMMISSION PAYROLL 


Definition 

Commission Payroll is defined as a payroll for all employes 
receiving a commission on sales of service or merchandise as 
compensation or a commission in addition to a salary. In the 
latter case the salary is paid on the office payroll and commis- 
sions earned on this payroll. 


Basis of Compensation 

The basis of compensation used as an example in the com- 
mission Payroll Forms exhibit is a salary plus a commission 
on all sales over a monthly quota, deficit in quota accumulative. 
This plan however will accomodate any plan of commission agree- 
ment. 
Timekeeping 

Timekeeping consists of preparing Fig. 2, Plate 4, Commis- 
sion Due Card, from Sales Orders and Fig. 1, Commission 
Charged Back Card, from Sales Returned Orders or Cancelled 
Sales Orders. A separate card is made for each sale and compu- 
tation of commission made using a published schedule of com- 
missions. These forms are prepared in triplicate, the triplicate to 
be retained by the sales division as a tracer and the original and 
duplicate to be forwarded to the payroll department. The dupli- 
cate is filed by salesmen. The original is the posting medium and 
after posting, is filed in numerical order. 


Compilation of Earnings 

The originals of commission cards, Figs. 1 and 2, are assorted 
by employes and posted, daily, to Employes’ Commission Earn- 
ings Record, Fig. 3. Commissions are not considered due until 
the merchandise has been delivered and accepted by the custo- 
mer, therefore the “date checked” column is provided for “dating 
off” from the completed sales orders, the commission due. This 
record is opened from the employment card. The “reserve” 
is for commissions charged back after payment. In this par- 
ticular example a certain salary is paid for sales up to $2,000 
and 742% is paid on all sales over $2,000. Therefore the salary 
is equivalent to 744% of $2,000 or $150.00 which is termed salary 
equivalent. By reducing the quota to terms of salary equivalent 
rather than dollars of sales it permits the handling of all types 
of sales agreements in the same manner. For example, different 
classes of merchandise may pay a different per cent commission 
such as 5%, 74%2%, 10% or a flat sum for a meter set or an arc 
customer. The sales agreement in this case would be more 
clearly stated—Salary plus commissions earned in excess of $150 
per month. 


Actual Payment 
Closing Employes’ Commission Earnings Record. 
Enter salary equivalent. 


l 
2. ‘Total all columns and rule sheet. 
3 


Total open items (items not dated off) on adding machine; 
add to this sum the amount of “reserve” and enter total 
as “balance due.” 


4. Then. 
Commissions earned +special allowances (if any) — advances 
and salary equivalent — Balance Due= Commission Payroll. 


Payroll and Pay Check—The payroll and pay check are written 
simultaneously from Fig. 3 in the same manner as for operating 
payroll. The duplicate copies of Fig. 1 and Fig. 2 being paid 
are attached to the check. 

Deductions—All deductions for employes receiving a salary in 
addition to a commission are made on the office payroll. All 
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deductions for all other commission employes are made on this 
payroll in the same manner as for operating payroll. 

Individual Earnings Record—Employes’ Commission Earnings 
record is filed by employe, and constitutes a continuous earning 
record for Income Tax purposes. 


Distribution 


Any distribution desired may be made by assorting original 
copies of Fig. 1 and Fig. 2 and tabulating on an adding machine. 


INTERNAL AUDIT 


Quite often expensive “precautionary measures’ employed in 
payroll accounting may be eliminated by the use of fidelity bonds 
and a simple system of internal audit. Of course each employe 
engaged in payroll work from the foreman to the paymaster should 
consider himself an auditor of the work passing through his 
hands but in addition to this the following check should be made 
by some one not engaged in current payroll accounting and for 
convenience this individual will be referred to as “the auditor.” 

1. A payroll fund should be used and this bank account recon- 

ciled by the auditor. 
Distribution of labor costs should be made by a staff other 
than the payroll department wherever possible. ‘The more 
minute the distribution the more plainly will excessive pay- 
roll charges be disclosed. 

3. Payrolls should be checked against employment cards and 

employment cards examined for proper approval. 

4. Checks distributed to employes by auditor at irregular 

intervals, 

5. Test check time tickets for signature by foreman. 

If the principles of maintaining a cross check between Depart- 
ments and of Internal Audit are borne in mind many other 
simple checks will suggest themselves and many savings may be 
made in cost of operating a payroll method. 


PAYROLL AND PAYROLL DISTRIBUTION BY MEANS OF 
THE TABULATING MACHINE 


’ 


bo 


As a special report dealing with tabulating machines has been 
prepared for presentation at this convention your committee has 
confined the following study to a brief outline of payroll account- 
ing procedure by means of the tabulating machine and reference 
is made to the special report for a description of the mechanical 
features of the machine and the advisability of its use. 


Time Keeping 

Any method of time keeping may be employed. Tabulating 
machine cards may be used as time tickets as illustrated in Fig. 1, 
Plate 5. Unless care is taken by timekeepers and others handling 
these cards considerable trouble may be experienced in running the 
cards through the machine as torn or bent cards will not give 
satisfactory results, and for this reason we are of the opinion 
that the time had better be collected in some other manner. After 
the time tickets have been collected and priced, they are sent to 
the key-punch operator who punches an earnings card (Fig. 2) 
for each employe who appears on the daily time report. Variations 
of the information appearing on this card may be made to arrive 
at any desired segregation of payroll costs. From this card it is 
possible to obtain payroll costs by District, Occupations, Rates or 
in any other manner by making arrangements to have the data 
punched on the card at the time it is compiled. This card cannot 
be used for payroll distribution. Cards are also punched for 
amounts to be deducted from employes and at the end of the pay 
period all of these cards are massed, sorted and tabulated, the 
final result appearing on the payroll sheet as shown in Fig. 3. 
Names and rates are printed on this payroll by means of the 
addressograph, the number of the addressograph plate corres- 
ponding with the number printed by the tabulating machine. The 
payroll may be produced in detail (by days) or in total per 
employe as may be desired. 


Distribution of Labor Costs 


From the time ticket (individual or group) the key-punch oper- 
ator punches a card (Fig. 4) for each account appearing on each 
time-ticket. The cards are then sorted and tabulated and the 
labor cost distribution is produced for any period desired on a 
sheet as shown in Fig. 5. As with all information punched on the 
cards, labor costs may be procured in any manner desired. 


PERSONNEL RECORDS 


The type and number of personnel forms to be used by a com- 
pany depends on the scope of the personnel activity in the par- 
ticular company. The extent to which such an activity shall be 
carried can not be determined by-a mathematical formula although 
a great many of the benefits are tangible, but rather depends on 
the vision and judgment of the management. For these reasons 
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your committee could see no practical benefit to be derived from 
a comparison of personnel forms and activities of the various 
companies, but rather elected to present a description of the activ- 
ity of the personnel deparment, and an exhibit of the forms in 
use, of one company. 

The Pacific Gas and Electric Company, San Francisco, Cali- 
fornia, was selected for this purpose and following is a descrip- 
tion of the personnel activities conducted by that company entitled 
“Developing Man Power.” Of necessity, personal references must 
be made in this section of this report to clarify the reason behind 
the action. 


DEVELOPING MAN POWER 


Co-operation Has No Price Tag 

Public service work demands an unusually high average type 
of employe. In order to attract and hold this type of man or 
woman the Company must be able to offer something more than 
the mere assurance of a fair rate of compensation. Loyalty and 
co-operation cannot be purchased with dollars and 
opportunity to broaden knowledge through training and educa- 
tion, to develop as an individual, to advance in position and 
earning power, to share in the ownership of the business are 
equally essential. 

Policies, working conditions and personal relationships play 
quite as important a part in creating contentment. 


The Attitude of the Management 

The Pacific Gas and Electric Company has had the exceptional 
good fortune to have, as its head, a progressive, human type 
of man whose name needs no introduction to the industrial world 
—the late President Wiggington E. Creed. Mr. Creed was partic- 
ularly interested in the human side of industry and it was his 
purpose to leave the way open in the organization for those best 
fitted for achievement. 


The Company has always followed, insofar as _ practicable, 
the policy of promotion within the ranks. But any promotion 
policy will become ineffective if its application is merely local, 
if there exists no machinery of control. Because of the complexity 
of the organization, the wide distribution of the operating forces 
and a lack of centralized control, this policy was only partially 
effective at the time Mr. Creed was elected to the presidency. 
One of his first acts in the course of re-organization was the 
creation of a Personnel Department, consisting of a manager and 
a staff of specialists, with the initial purpose of taking a 
“human inventory,” establishing a centralized control of promo- 
tions and transfers and regulating the selection of new employes. 


It is worthy of comment, as an example of the general policy 
of the company, that the management made no arbitrary rulings 
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in connection with the use of this department. Its functioning was 
left very largely to the discretion and initiative of the personnel 
manager and to the spirit of fairness and co-operation of the 
various department heads. How far this policy has succeeded 
is best shown by a brief review of its activities today, after an 
existence of a scant four years. 


The Advantages of Centralized Control 


The Personnel Department has on file a record of the 
cation, training and ambitions of each employe. This 
makes available to the company a complete synopsis of the abil- 
ity of each individual so that the man-power of the organiza- 
tion may be utilized to the best advantage both of company and 
of the employe. The department today controls, in an advisory 
capacity, all promotions above the ordinary divisional routine. 
Efficiency is the primary factor in such advancements, seniority 
being considered directly as a secondary factor. A rating system 
is in process of development with the purpose of securing periodic 
reports of the progress of employes in their respective occupa- 
tions. The reports will not only assist in making promotions but 
will also serve to adjust cases of vocational misfit. 


The department has completed an analysis of all occupations 
in the company which is being used as a basis for the establish- 
ment of standard occupational classifications with consistent salary 
ranges. This standardization is proving of great value in many 
ways. One of the most important of these is the gradual elimina- 
tion of inequalities, a result which not only removes one of the 
most potent sources of discontent but also greatly facilitates the 
transfer of forces necessary in a large and scattered organization. 
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In addition to those promotions and transfers of employes, 
which are handled directly, advice and data are furnished which 
result in many others within the departments. 


The interviewing of applicants has been centralized in the 
Personnel Department. A clearing house for prospective employes 
is in this way provided for use when it becomes necessary to 
fill positions from outside the company. 


The promotion system has reduced to a minimum the necessity 
of employing high grade men. ‘The employment section can 
therefore direct their energies very largely to securing promising 
material for the beginning type of position. 


All employes entering the service of the Company are subjected 
to a rigid physical examination. General supervision and follow- 
up of these examinations is also the duty of the department. 


Welfare without Paternalism 
Having opened up the way of opportunity for all employes 
of the Company, Mr. Creed turned next to the question of general 


welfare. In considering this question two major problems became 
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at once apparent. First, how to avoid the paternalistic attitude 
so destructive of individualism and, second, how to obtain the com- 
bined view-point of management and worker in the considera- 
tion of the human problems of the company. 

The first difficulty was already removed through the initiative 
of the employes themselves. 

The Pacific Gas and Electric Company operates over the length 
and breadth of Northern California and is divided, for con- 
venience of control into twelve geographical districts. Believing 
that acquaintanceship is ‘the first essential to co-operation, the 
employes of the company set about early in 1917 to overcome 
this obstacle. When Mr. Creed was elected president of the 
company he found in existence an organization of employes 
known as the Pacific Service Employes’ Association which was, 
at that time, rapidly growing to its present strength of over 
seven thousand members. The existence of this association re- 
moves all need for paternalism on the part of the company. De- 
veloped and maintained by the individual initiative of the em- 
ployes, it performs, through its membership, all beneficial, relief 
and other special welfare work; prepares and conducts educational 
courses; maintains recreation grounds; develops athletics, pub- 
lishes its own monthly paper, the “News,” and arranges its 
own entertainment programs and social gatherings. In lending 
generous financial support to this organization the company ac- 
complishes its purpose without any undesirable effects, the funds 
so subscribed being placed entirely at the disposal of the asso- 
ciation’s officers. The value of this organization is difhcult to 
over estimate. With its three-fold beneficial, educational, and 
social function, it is a potent factor in promoting harmony and 
team work within the organization and in restoring the valuable 
personal contact so frequently lacking in modern industry. 

The Basis of Understanding 

With his customary clearness of vision Mr. Creed was quick 
to recognize this fact. Accordingly his next action was the 
creation of the Employes’ Welfare Committee which brought to- 
gether the management officers of the company, the Personnel 
Manager and the chairman and sectional delegates of the em- 
ploye’s association. An idea of the purposes of this committee 
can best be conveyed by Mr. Creed’s own words in a recent address: 

“There are two great purposes of this Committee. 
“First, to bring to the solution of the human problems in 
our Company the leveled judgment of the whole organization 
let me point out that all pensions granted by the com- 

pany are first passed upon by the Welfare Committee. 
The Directors are so sure that the Welfare Committee’s de- 
cision represents the leveled and balanced judgment of the 
organization that they have never questioned or disputed the 
recommendations of the Committee but have invariably ac- 
cepted them as a matter of course.” 
“The second great purpose of the Welfare Committee is to 
seek out and interpret into action opportunities to be of serv- 
ice to our employes The Welfare Committee spent six 
months in careful study of the Pension Systems . . . Asa 
result of the work of the Committee the Pension System was 
liberalized this new Pension System was presented to 
the Board of Directors and adopted by the Board as the work 
and recommendation of the Welfare Committee.” 

It will be of interest to note that the changes referred to in Mr. 
Creed’s address have increased the rate of pension of employes 
earning less than two hundred dollars per month and created a 
vested right for life in a pension when once authorized. With 
these changes in force the company has now one of the most liberal 
pension policies in the country. 

In thus recognizing the employes’ association the management 
took another step forward toward that understanding which is so 
essential to real cooperation. But obviously the Welfare Committee 
cannot hope to deal in its entirety with the vast problem of main- 
taining industrial equilibrium. At best it can but define policies, 
decide major questions of human welfare or act as high court of 
appeal in special cases. Here the Personnel Department performs 
its second great group of functions. 


The Right of Appeal 

To quote again from Mr, Creed’s address: 

“The Personnel Department is created not simply to give 
an inventory of all the human material in the organization— 
but also to give the employes an open forum where they can 
be heard in respect of their troubles and problems as employes 
of the Company.” 

The Personnel Manager is constantly called upon to investigate 
and adjust grievances both real and fancied. Employes seeking 
advice, justice, adjustment of unpleasant working conditions, all 
the thousand and one difhculties of human misunderstanding are 
heard in his ofhce. Here the employe can exercise the right of 
appeal. No employe may be dismissed from the service of the 
Company after a period of more than five years until such dis- 
missal has been reviewed and approved by the Personnel Depart- 
ment. 
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Attached to the department are a safety engineer and his 
assistants engaged in the important work of eliminating dangerous 
or unhealthy working conditions and educating employes in acci- 
dent prevention and first aid work. 


Industrial Partnership 
Professor John R. Commons in his excellent little book, “Industrial 
Goodwill” makes the following statement: 


“Representative democracy is the equilibrium of cap- 
ital and labor the class partnership of organized cap- 
ital and organized labor in the public interest. 

“The destiny of this nation will be determined by the 
forces of solidarity, the forces of co-operation, the forces of 
partnership... ...” 

The Pacific Gas and Electric Company is making rapid strides 
toward the goal of industrial partnership. At the head of the 
organization stands a group of management ofhcers and executives 
a large proportion of which have risen from the ranks; over 4,000 
employes are stockholders and the Company points with justifiable 
pride to over 1,400 employes with service records of from ten to 
forty years. This last figure is particularly significant in view of 
the fact that the Company is engaged in a type of industry which 
necessarily employes many workers of a restless, change-loving 
type and that are located in a section of the country where there 
is a large proportion of itinerant workers of all classes. 

There is no element of magic in the Pacific Gas and Electric 
Company’s success in its employe relations. Fairness, considera- 
tion, understanding, sincerity, a willingness to obtain and deal 
with facts have made it possible. Its structure rests on the spirit 
of mutuality not paternalism. Management and worker, stand 
united in interest and purpose a concrete example of the funda- 
mental rightness of American principles. 


TABLE NQ. 3 
OUTLINE OF PERSONNEL DEPARTMENT FORMS 
AND THEIR USE 
See Plates 6 and 7 For Actual Forms. 


Form 
Number Description 
1 Interviewer’s Record of Placement 
Use: To record employment calls placed with dep’t., 
furnish a follow-up of applicants referred to dep’t. heads 
and a record of jobs filled. 
2 Interviewer’s Rating Slip 
Use: For recording Interviewer’s impressions of appli- 
cant. Filed with application. 
3 Application for Employment 


(Clerical, technical and special) 


4 Application for Employment 
(Physical workers) 
Use: (3 and 4) To be filled out by applicant. Checked 
up by Interviewer and referred to employing dep’t. head 
with applicant. If the applicant is employed the applica- 
tion is signed and sent to the Personnel Dep’t. as a 
Personnel Record. 


5 Doctor’s Card 
Use: Presented to the examining physician by the pros- 
pective employe. Doctor’s authority to examine. Appli- 
cant must return this card signed by the doctor before 
being entered on the payrolls. 


6 Physical Examination Card—Women 

7 Physical Examination Card—Men 

8 Physical Examination Card—Temporary Const. Men 
Use: (6,7 and 8) Detailed record of physical examina- 
tion must be filled out by examining physician and returned 
to Personnel Dep’t. Held to check doctor’s charges and 
then filed as a permanent part of the Personnel Record. 

9 Re-employment or Transfer Slip 


Use: Used to supplement the limited spaces on the Per- 
sonnel Record in order to keep occupational data together. 


10 Application for Transfer 
Use: Sent to employes requesting a transfer. To be 
filled out by them and returned to the Personnel Dep't. 
Attached to Personal Record after recording in Transfer 
Follow-up Files. 

11 Transfer Follow-up Card 
Use: Filled out from applications for transfer and used 
to follow up such requests and insure due consideration 
when opportunity arises. 

12 Personnel Record Form 
Use: Form used for making original “inventory” of 
employes when the Personnel Dep’t. was first instituted. 
Now largely superseded by signed application forms. Used 
in special cases—employes desiring to submit new records, 
etc. 
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13 Substitute Personnel Record 
Use: Substitute record to replace those missing, for any 
reason, from the files. 


14 Requisition on Files 
Use: Order on the file clerk to remove certain records 
from the Personnel files. Filed temporarily to show pres- 
ent location of records removed. 


15 Service Record Card 

Use: Service record of employes with more than five 
years of continuous service. Established data of com- 
mencement with necessary proofs, etc. Used as a basis of 
service badge and pension awards. 


16 Clerical Data Sheet Job Analysis— 
17 Technical Data Sheet Job Analysis— 
18 “Physical” Data Sheet Job Analysis— 


Use: (16, 17 and 18) Forms used for the collection of data 
in the process of job analysis—Basis of standard classifica- 
tions and grading, salary studies, etc. 

19. Job Card 
Use: Record made up from job analysis data sheets and 
containing a summary of job information, grading, etc. 


Report of Committee on Surplus and 
Obsolete Material and Supplies* 
¢ e- disposition of surplus and obsolete material is of 


growing importance. Little consideration has_ heretofore 

been given to the expense of carrying an excess burden 
in inventories and it is the purpose of this paper to show 
the origin of this surplus and to bring about a better realiza- 
tion of the value of small inventories. It is well, at this time, 
to consider the causes of the accumulation of this material and 
they are stated as follows: 

1. Errors in ordering material. 

2. Changes in construction § specifica- 
tions. 

3. Failure to complete construction, for 
which material has been ordered, 
due to changing conditions. 

4. Late arrival of material. 

5. Salvaged material. 

6. Changes in machines, due to im- 
provement in efhciency. 

In the case of companies having sub- 
stores, the sub-storekeeper is often more 
concerned with having a large supply of 
material on hand for possible demand 
than he is with getting a rapid turnover. 
This condition, in many cases, is the ® 
fault of the main warehouse, for the 
reason that replenishment is not made 
promptly. To prevent criticism, because 
of outages, with resultant delay in con- 
struction and loss of sales, the sub-storekeeper will often order more 
material than is really needed for the work on hand. Unless he 
is striving for a large material turnover, this stock is merely 
stored away for future demand. It still requires effort to get over 
the message that an investment in unapplied materials is money, 
and unless that investment is earning its way by giving an ample, 
but not a surplus, protection to the operation of the Company, the 
expense involved, due to interest, obsolescence and carrying charges, 
such as store expense, insurance, etc., is not warranted. 
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In considering the disposal of surplus and obsolete material, the 
first thing of importance is to determine the standing of the items 
in relation to their value. A great deal of time is spent in endeav- 
oring to dispose of surplus and obsolete material which should 
never be undertaken. The material should be put on the scrap pile 
and disposed of as junk, without incurring any additional expense. 
The sale of scrap is effected through regular channels, the same 
as any other commodity. Firms organized to handle scrap do not 
possess great plants that strike the eye, nor do they become known 
to the public through their products; yet, their operations are 
extenisve and their business is a necessary adjunct to our industrial 
life. 

In most properties, it is the practice to depreciate annually the 
value of the equipment and materials in service, but the spare 
parts in stores stock for the same equipment are carried in inven- 


*Norman R. McKee, Southern Counties Gas Co., chairman: Ta 4 
Charonnat, Pacific Gas & Electric Co.; W. de Waard, San Diego Cons. Gas 
& Electric Co.; Geo. Knox, Southern California Gas Co.: H. A. Lee. Portland 
Gas & Coke Co.; Wm. Maddock, Los Angeles Gas & Electric Corp.;: T. B. 
Parks, Los Angeles Gas & Electric Corp. 


ee i ee 


Page $5 


tories from year to year at the original cost, and at the time this 
material is disposed of, the difference between the original cost 
and the present market value results in reflecting a considerable 
paper loss, and it is such items that the storekeepers and purchas- 
ing agents are apt to spend considerable time and effort to 
dispose of. 

One California company had an investment in Material & 
Supply Account of $645,000.00, a considerable portion of which 
was tied up in obsolete and excessive material. They had made 
various attempts to reduce their stock, with indifferent results, 
through the medium of material committees and through sales. 
The following method, however, brought the desired results: 

The Storekeeper took a copy of the last Annual Inventory, in 
which all materials carvied in the Material & Supply Account is 
listed in the same sequence as the stock card record. The stock 
card record, showing the past history of all material on hand, was 
then carefully gone over by the Storekeeper, who marked on the 
Annual Inventory any items which he knew were positively obso- 
lete, or excessive, or questionable. After considering each class 
of material, he would interview the Superintendent of the Depart- 
ment interested and it was immediately decided under which of the 
following divisions the items in question were to be classed: 


Division 1—Obsolete 

Material which was no longer standard; not acceptable as 
a substitute, or not required for stand-by service. 

Sold immediately for scrap. 
Division 2—Subhstitute Material 

Non-standard material which would be acceptable as a 
substitute. Such material to be disbursed before standard 
material was issued. 

Division 3—Salable 

New non-standard material, usable by other firms, which 
was to be sold at cost, less 20 per cent. 

Division 4—Excessive 

Standard material of which there was more than a two 
years’ supply and which was to be returned to manufacturers, 
or sold. 

This method had the advantage that it was unnecessary to pre- 
pare lengthy statements and placed the responsibility where it 
belonged. Of course, it is readily seen that the Storekeeper must 
be thoroughly familiar with the stock on hand, its purposes and 
past history, and also possess a knowledge of the Company's 
property. 

In connection with the above, they state that their investment in 
the Material & Supply Account for the past twelve months has 
been held between $350,000.00 and $400,000.00, with an average 
turnover of $196,000.00 per month during the same period, and that 
at no time have they found that they actually required any of the 
material or equipment scrapped. It is, therefore, important to 
classify between salable surplus and obsolete materials and junk 
surplus and obsolete materials. 

The first essential information to have concerning such items is 
a knowledge of your own probable further use of them, or the 
substitution of the items for repairs to equipment still being oper- 
ated. Converting this material for use within our own companies, 
is a big field. The second item of information required is whether 
or not other companies are still maintaining equipment or continu- 
ing methods which call for any of the material listed. There are 
several ways of ascertaining this. One is by an interchange of 
equipment lists between neighboring utilities. Another way is to 
establish, through the means of such Associations as ours, a per- 
manent clearing house, where all such items can be listed and 
published to each member in bulletin form at regular intervals. 

The first method is being tried by the Purchasing and Stores 
Group of the California Electric Railway Association. A list of 
electrical and air brake equipment on cars was compiled by this 
association and interchanged among the member companies with 
the result of several properties interchanging considerable surplus 
material. 

This has only been in effect approximately six months. At a 
meeting held in San Francisco recently, it was the unanimous deci- 
sion to continue and broaden this arrangement. It was also further 
agreed that each member would exchange on card form with 
other members, a list of the miscellaneous surplus and obsolete 
material, the cards to be corrected periodically, and to be retained 
in current file provided the Company felt that they would some 
day require the material listed thereon. If there was no prospect 
of their using the material, the card was to be returned to the 
originating company, with suitable notation. It is felt that in this 
manner, a definite status could be determined on the probable sale 
of these items. 

The second method of establishing a clearing house has been 
tried with considerable success by several manufacturers’ associa- 
tions. It is now being considered by a committee of the Purchases 
and Stores Group of the American Electric Railway Association. 

If there are sufhcient members going into the movement, the 
expense per individual member will be nominal. 
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Neither of these plans will work unless all companies participat- 
ing do so in a full spirit of co-operation, as it is only by such 
action that we can save the expense as compared with handling 
through a commercial second-hand equipment dealer. 

A co-operative movement along this line has the advantage over 
a commercial dealer that it should be more quickly determined 
whether or not there is a possible outlet for the material. This is 
especially true where a company is located some distance from the 
second-hand dealer. 

One of the best ways of developing the necessary co-operation 
between utilities is through the secretary's ofhce of the Pacific Coast 
Gas Association, 


Report on Undistributed Costs* 


INCE the advent of public utility regulation necessitating 
- investigations into the utility’s affairs it has been necessary 
to produce evidence of the investment in plant. This evidence 
has usually been an appraisal. In developing this appraisal the 
costs have been found to be of two kinds, those directly assignable 
to each item of plant, and those not assignable. ‘The first group 
have usually been ascertainable by referring to the records of 
the utility or from prices obtained from outside sources, but 
the latter group have been included as a 
percentage of the first group, which per- 
centage has been based upon the opinion 
of the Appraisal Engineer. 

These unassignable costs have been 
called “Overheads,” and the size of the 
“Overhead” allowance has varied in most 
instances according to whom the engineer 
has been representing, and have been 
substantiated on the basis of his opinion 
as an expert. ‘Therefore, because this 
group of costs have been developed 
mainly from opinion they have been the 
cause of the most discussion and criticism 

before courts and commissions. They have 
tbeen frequently reduced because the in- 
vestigating body has arbitrated between 
two percentages, one of which may have 
been high and one of which may have 
been low. The interested utility has been 
unable to determine how much too high or too low the resulting 
percentage might be because they had no separate (or any) record 
of such costs. It is readily apparent that such methods are 
extremely hazardous. Appraisal Engineers have long recognized 
that a separate accounting of such costs scientifically accumulated 
would practically serve as umreversible evidence, and_ recently 
the courts and commissions have realized that such a record would 
eliminate much of the litigation caused by the use of opinion. 
However, the citation of specific cases would consume more time 
than your committee wishes to devote to them, but those who are 
interested may locate such instances by referring to the records 
of court and commission decisions for the past three years. Suffice 
it to say here that it is apparent from the wording of these 
decisions that the court or commission would have given favorable 
consideration to the inclusion of these “Overhead” costs if they 
had been recorded upon the records of the company. 


W. E. Robbins 


Chairman 


Your committee believes that the report on Undistributed Con- 
struction Costs, under the chairmanship of J. I. Blanchfield, pre- 
sented before the 1925 convention of the American Gas Asso- 
ciation has adequately covered the necessity of properly record- 
ing such “Overhead” costs, and the favorable results to be obtained 
from such recording. 


Use of Word “Overheads” Abandoned 


It was agreed upon by your committee that the term “Overheads’ 
is an objectionable term to be applied to a legitimate cost. It 
was believed hat because of the loose manner in which this term 
has been applied in the past that the impression has become pre- 
valent that these “Overheads” represent something over and above 
the actual costs of construction or operation. This, of course, is 
obviously untrue and because it was believed that a more descrip- 
tive direct term could be applied to such costs, the term “Over- 
heads” has been abandoned by this committee as likewise is the 
term “Undistributed Costs.” 

It was found that the majority of those companies that do 
record such costs on their records, regardless of method of accumu- 
lation, eventually apply these costs directly to the primary accounts 
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*W. E. Kobbins, Southern California Gas Company, Midway Gas Com- 
pany, chairman; R. Hornby, Southern California Gas Company, Midway 
Gas Company; E. H. Wetlaufer, Seuthern California Gas Company, Midway 
Gas Company; C. D. Cushman, Los Angeles Gas & Electric Corp.; C. C. 
May, San Diego Consolidated Gas & Electric Corp.; Rudolph Jenny, Pacific 
Gas & Electric Company; C. E. Niederer, Portland Gas & Coke Company ; 
Joseph Sodoma, Southern Counties Gas Company. 
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and do not carry them as an undistributed item; therefore, the 
use of the term Undistributed Construction Costs is believed to be 
a misnomer inasmuch as it indicates a condition which does not 
exist. Thus this term was also abandoned and after much delibera- 
tion the term “General Construction Costs” was adopted. 


Committee Work Extended to Define 
All Construction Costs 


Your committee decided that in order to define General Con- 
struction Costs they would first have to establish what was in- 
cluded in what they have called Direct Base Costs and Indirect 
Base Costs. They realized that there was opportunity for differ- 
ences of opinion particularly where the costs approached the lines 
of demarkation. For the benefit of those who might not be 
familiar with the nature of costs referred to as Indirect Base Costs 
it might be pertinent at this time to make a statement regarding 
them. 

Because of the improvement in the methods of appraisal and as 
the education of the engineers and the legal profession has become 
more general on the details of appraisal calculation, it has de- 
veloped that some of the costs that have been formerly included as 
Direct Base Costs were based upon opinion, as were the so-called 
“Overheads.” Although these costs are not as general and as 
undefinable and unassignable as General Construction Costs they 
are nevertheless not susceptible of direct assignation. The result 
has been that while these costs are not as generally recognized 
as the General Construction Costs they are becoming more so 
every day, and are often spoken of as Indirect Costs, or as your 
committee thinks better as Indirect Base Costs. 


Your committee therefore recommends that Construction Costs 
be divided into three groups: 


Direct Base Costs 
Indirect Base Costs 
General Construction Costs 


These groups of costs occur in every utility regardless of its 
nature and undoubtedly are reflected in the charges made, but 
being often buried in the details of resulting records, they have 
not been recognized nor segregated, possibly because, first, it 
has not been thought necessary, and second, even if it has been 
necessary there has been no definition as to what is included in the 
groups. ‘Therefore, your committee has attempted definitions of 
these groups. 


DIRECT BASE COSTS 


Direct Base Costs are the “Bare Bones” material and labor costs 
represented by the different items of plant devoted to the service 
of the product sold. 


Direct Material Costs: his is the material or units that the 
appraisal engineer, court, or commission investigator is able to 
see and list. The price or value of these items would include 
freight but not haulage nor stores expense. It is to be noted here 
that some companies include in the price of materials, stores expense 
at time of purchase. If the member company did not wish to 
change this condition then the Material Cost would include the 
stores expense and of course would be mathematically correct. 


Direct Labor Costs: This would include all labor on the job 
for the gang foreman and his subordinates for the installation 
of items of plant so that they become an operating part of the 
plant. 

Each company must decide for itself just what labor should 
be included under this heading. A customary method of deter- 
mination is to analyze the payroll to consider the exact duties of 
each employee, and if they can readily and correctly allocate 
their time to the various accounts on which they work they should 
be classed as Direct Labor. 


INDIRECT BASE COSTS 


Indirect Costs include those expenses which represent distinct 
costs just as tangible as those that are included under Direct Base 
Costs, but which cannot definitely and accurately, according to their 
nature, be assigned to each unit of plant or operation. They may 
be divided into six groups. 


Miscellaneous Installing Materials: This includes such things 
as alcohol, brads, catches, coal oil, glue, lead, lime, litharge, 
oxide, putty, rags, soapstone, solder, tape, washers, and about 
one hundred and fifty other similar items which can be thought 
of at this time. They are necessary for the installation of the 
physical units of plant, but an inconsequential part of them are 
susceptible of being used in a large number of places and their 
identity is lost and cannot appear in a physical inventory. 


Miscellaneous Installing Expense: This includes charges for 
such items as permanent roads, rails, bridges, water lines, etc., 
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which are a necessary part of the construction costs, but to which 
the company does not retain title, or which in a course of time 
cannot be located. An example of this class of charge would be 
the erection of a diversion dam in a creek, or the placing of a 
gate in a privately owned fence to allow ingress and egress 
of employees of the company on inspection trips, or the running 
of a water line to serve a camp or plant which would not be the 
property of the company. This group would also include such 
costs as the repairing of broken sidewalks or curb during the 
erection of a building or plant, the payment of surety bonds 
and any other charges that might be peculiar to the particular job. 


Supply Expense: ‘The name of this group and the costs in- 
cluded therein is familiar to all public utilities. It represents 
the amount added to the purchase price of materials to cover 
purchasing and stores handling expense. 


Labor Expense: This consists of the personal expenses of the 
job foreman and his subordinates, cost of transporting men to and 
from or about the job, erection, maintenance and tearing down of 
temporary buildings, such as bunk-houses, field offices, etc., the 
cost of equipping and operating such buildings, the cost of power, 
light, water, heat, the cost of the labor of watchmen and water 
boys, the cost of constructing and maintaining temporary roads, 
trails, bridges, blockades, danger signs, and the cost of any 
other expenditures made for the housing, feeding or comfort 
of the construction crew. 


Tool Expense: This is such a common expense that it is be- 
lieved no definition is necessary. It is to be noted, however, 
that some of the member companies charge their tools direct 
while others charge them through a clearing account, while 
still others make charges to the jobs as a combination of both 
direct charges and indirect charges through the Expense Clearing 
account. 


Haulage: ‘This includes the cost of transporting from job to 
job, from vendor to job, storeroom to job, and job to storeroom, of 
the materials entering into the job. 


Each of these Indirects can be expanded in a much more de- 
tailed definition, but the definitions given here will serve to show 
what the costs are and also prevent the accusation that they can- 
not be defined. Some of these indirect charges have at times 
been considered in the same division of utility costs as the Gen- 
eral Construction Costs, but after an inspection of the definitions 
given here, it is believed it will be apparent that they are dif- 
ferent from the latter costs in that they can be defined and in 
each case are susceptible of being assigned to separate divisions 
of Direct costs, but must be distributed on same basis to the dif- 
ferent units of plant; on the other hand, the General Construction 
Costs are of such a general nature that they cannot be assigned to 
either division of the direct costs, but also must be distributed. 


GENERAL CONSTRUCTION COSTS 


These costs include those charges which are neither susceptible 
of allocation to the respective physical units of plant nor to par- 
ticular divisions of Direct or Indirect Base Costs, but which are 
just as tangible as Base Costs. The extent of the different charges 
included in each of the divisions of these costs depends almost 
entirely on the organization of the utility being considered. How- 
ever, they can be divided into six groups regardless of the size 
of the utility. 

Administration: ‘This includes the proportion of the salaries, 
personal and ofhce expenses of the executive ofhcers and general 
office employees whose activities are devoted alike to construc- 
tion and operation, and which must be prorated on some reason- 
able basis. 

Engineering and Superintendence: This includes the salaries, 
personal and ofhce expenses of the general superintendent, assist- 
ant or division superintendents, chief engineer, assistant engineers, 
draftsmen, surveyors, record clerks and other employees of the 
superintendent’s and engineering departments. ‘Their activities, 
of course, cover both construction and operation. 

Injuries and Damages During Construction: This includes the 
doctors’ fees, hospital bills, cost of dressings, cost of medicine, 
compensation for lost time due to accidents, which is paid as a 
result of litigation, and proportion of all of the salaries and ex- 
penses of the claims department. 

When an insurance policy is carried or a reserve is maintained 
to cover any of the classes of charges enumerated, the premium 
paid or the amount set up in the reserve should be charged 
under this heading. Therefore, if an insurance policy is carried 
or a reserve maintained, any actual losses are paid either by 
the insurance company or charged to the reserve. 

Legal Expense: This includes the proportion of salaries, per- 
sonal and office expenses of the legal department when they render 
service both for construction and operation. 
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Taxes During Construction: The charges that would be charged 
to construction under this division would be where ad valorem 
taxes had actually been levied and paid on materials on hand dur- 
ing construction. 


Interest During Construction: The methods of accounting for 
interest during construction where it is accounted for varies con- 
siderably for the different member companies and inasmuch as each 
seems to have its merit, a few of the representative methods 
are submitted for your inspection: 

1. No interest computed on jobs of less than $1,000. The 
interest being applied on larger jobs from the time the first 
charge is made on the job until the work is complete and in 
operation. It is applied to the total charges to the job (not 
including interest) on the last day of the preceding month. 


2. No interest computed on jobs of less than $5,000. Based 
upon the cost of common and preferred stock and the cost of 
borrowed money. Computed on the net expenditure excluding 
salvage credits applied monthly on the totals of the job until 
the plant is operating. 

3. Interest charged on ail jobs at 7% per annum. This 
interest is charged on the job regardless of what day of the 
month the job is started, interest being allowed for one-half 
month if the job was started sometime during the month. 

Your committee has made no recommendations as to the ap- 
plication of Interest During Construction, because they believe 
this to be the subject of a separate study. 


METHODS OF ACCUMULATION AND PRORATION 


The committee believes that these Indirect Base Costs and 
General Construction Costs can be accumulated on some scientific 
basis and can best be allocated by the cost accountant. It is 
suggested that these accumulations can best be accumulated through 
the use of clearing accounts. That a separate clearing account 
be established for each group of charges, these charges prorated 
monthly to operating accounts and construction work orders, 
and that the amount prorated to construction work orders follow 
the charges into the primary accounts. The basis upon which each 
group can be prorated is suggested as follows: 

That Miscellaneous Installing Material be prorated to the vari- 
ous units on the basis of Direct Material charges on each job. 


That Miscellaneous Installing Expense be prorated on _ the 
basis of total Direct Base Costs on each job. 

That Supply Expense be prorated on the basis of material pass- 
ing through stores both to the Direct and Indirect Base Costs. 

That Labor Expense be charged to the different units on each 
job on the basis of the Direct Labor charges. 

That Tool Expense be charged to capital and operation on the 
basis of Direct Labor and to the different units on each job, also 
on the basis of the Direct Labor charges. 

That Haulage, after being charged to capital and operation 
through a mileage or hourly distribution, be prorated to the 
different units on each job on the basis of the Direct Labor charges. 

That those General Construction Costs, consisting of Administra- 
tion, Engineering and Superintendence, Injuries and Damages, and 
Law Expenses, are best allocated between operation and construc- 
tion and to the various units on each construction job on the 
basis of Direct Labor. 

That the Taxes During Construction be applied on the basis 
of Direct Labor to the different units on each job where such 
taxes have occurred. : 

That Interest During Construction be applied alike to Direct 
Base Costs, Indirect Base Costs and the General Construction 
Costs just mentioned, and that the method of applying be the 
subject of a separate study. 

If the Construction Costs are classified and distributed as 
herein recommended, the final summary of the cost of the job 
would appear on the analysis as follows: 


Direct Base Cost— 


Material . 
Labor 


Total Direct Base Cost 


Indirect Base Cost— 
Miscellaneous Installing Material 
Miscellaneous Installing Expense 
Supply Expense 
Labor Expense 
Tool Expense 
Hauling 


Total Indirect Base Cost 
Total Base Cost 
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General Construction Cost— 
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Details of the different charges making up the different groups 
of costs on each job could be found in the detailed analysis of 
the charges. On small jobs where the total cost of the job would 
be transferred to one primary account only, a proration may 
not be necessary and an analysis would easily put the charges in 
their proper group. However, on large jobs, such as the erection 
of a gas generating plant, where the final costs would be trans- 
ferred to several primary accounts, and where it would be neces- 
sary and desirable to have separate costs on the various units 
of plant, it would be necessary to prorate Indirect Base Costs 
and it is the opinion that therein lies the best reason for this 
suggested segregation of charges. 


CONCLUSION 


It can easily be seen that on large jobs it is impossible for the 
men in charge to allocate to each unit of plant, or even to each 
primary account, the charges that are included in the Indirect 
Base Costs. The best that they could do would be to guess at 
it, and it is the firm belief that the accountant can best allocate 
such costs. 


Undistributed Costs as such should never appear on the books 
of any company. All such charges as heretofore referred to in 
the past as “Overheads” should be distributed to a primary ac- 
count preferably at the time each work order is transferred to 
capital. By so transferring and then labeling them General Con- 
struction Costs, they will not be subject to the criticism that they 
have been in the past and it is believed that this will eliminate 
the invitation of serious doubt as to their existence. Your com- 
mittee believes that at the present time there is such a wide vari- 
ation, not only in the method of distributing these charges, but 
as to what is included in them, that comparisons which are fre- 
quently made between companies are not only of little value, 
but often misleading. What one company has considered as a 
Direct Cost another would consider as a so-called “Overhead,” or 
the reverse, with the obvious result that a comparison is erroneous. 
This is particularly regrettable when it is considered that the three 
kinds of costs occur in every utility and if so segregated would be 
susceptible of correct comparison. 


It has been the experience in rate cases and other litigations in 
which the company’s investment in plant was being considered 
that when such comparisons have been made and for a company 
which has not applied in a reasonable and scientfic manner 
what your committee has chosen to call General Construction 
Costs, percentages have been applied which were used at some 
previous litigation. Often these percentages have been taken 
from an appraisal, where, if an investigation was made, it would 
be found that upon that appraisal it had been taken from still 
another appraisal. In other words, the percentages have been 
handed down from appraisal to appraisal and there is no real as- 
surance that a detailed correct analysis was made for the deter- 
mination of them at the beginning. It is realized that this is a 
hazardous method and the use of such percentage might be detri- 
mental to the case under consideration. 


Your committee believes. that the amount of money involved in 
these different costs is sufhcient to warrant a scientific study being 
made by each company to determine what prorations are neces- 
sary to apply the different costs to the end that capital is charged 
with the proper proportion of these costs and that all member 
companies accumulate and prorate them as nearly alike as pos- 
sible. Thus it will be possible to make an intelligent and true 
comparison and establish these General Construction Costs beyond 
peradventure. It is believed that the accountant is the best one 
to accomplish this because of the inherent nature of his posi- 
tion. It is suggested that these prorations can best be made 
through a series of clearing accounts, that a separate clearing 
account be established for each of the groups of charges included 
in Indirect Base and General Construction Costs, and further- 
more that these charges can be prorated monthly to operations 
and construction. Thus the amounts that are prorated to con- 
struction can in turn be prorated to the different plant accounts 
as has previously been suggested. 


Your committee commends the recording of these kinds of costs 
to your most thorough, progressive and earliest consideration. 
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Application of Tabulating Machine 
Equipment to Gas Company 
Accounting 


By D. G. Martin 
Pacific Gas & Electric Co. 


for tabulating machine equipment in gas company account- 
ing, but will be confined to a brief description of the equip- 
ment and five applications; namely, accounts payable, payroll sta- 
tistics, accident statistics, billing, and material and supplies. 
Tabulating machines have been used by public utilities in the 
United States for the past 15 years, and their application to the 
different accounting problems has been the subject of a great deal 
of study, and many papers have been written on the various uses 
that can be made of this equipment. 
These papers can be found in the proceedings of the American 
Gas Association and the National Electric Light Association for 
practically every year since 1911. 


eo paper is not an effort to cover the field of possible uses 


The tabulating machine method is based on the use of what are 
known as tabulating cards, which are cards carrying forty-five 
columns of figures, running from “0” to “9,” inclusive, and the 
original data is recorded on the tabulating cards by means of 
punched holes to designate the information desired. 


These cards can then be assorted by an electric sorting machine, 
which assembles all cards for each class of information, and 
simultaneously arranges the various classes in numerical sequence. 

The cards, after being assorted, are then run through another 
machine called the tabulator, or electric accounting machine, which 
is equipped with automatic controls and adds the quantities and 
amounts punched on the tabulating cards, and makes printed rec- 
ords directly from the cards. 

These machines are not sold by the machine companies, but are 
installed on a rental basis, and before deciding on the use of this 
equipment, a very careful survey and study should be made to 
determine whether or not the benefits derived from the equipment 
will offset the cost, as in order to make any saving, there should 
be sufhcient work to keep the machines in steady operation, and 
enough different reports secured from the original information on 
the cards to warrant the use of the equipment. 

The great advantage of tabulating equipment is that, once the 
basic information is punched on the tabulating card, it can be 
taken off in almost any form desired, and practically every possible 
combination or segregation can be made. 


ACCOUNTS PAYABLE 


Under our scheme of accounting, the Accounts Payable Depart- 
ment handles all invoices covering purchases made through the 
Purchasing Department, local purchases made in the varous Divis- 
ions, and all special payments originating in the Head Ofhce. 


They receive all invoices, see that extensions and additions are 
correctly made, register the invoices, forward them to the Purchas- 
ing Department for approval as to prices and terms, and to the 
various Divisions and Departments for approval as to receipt of 
material, check all invoices to see that they are not duplicates of 
invoices previously registered, and issue the vouchers in payment 
of approved invoices. 

We receive on an average about 500 new invoices per day. 
These invoices, when received, are sorted into three classes: first, 
discount invoices; second, net invoices; and third, special payments. 

Invoices that carry cash discounts are tagged at this time so as 
to receive special attention. All invoices are then comptometered 
and sorted alphabetically and given a register number, after which 
they are turned over to the punch operator. 

The punch operator punches the following information on the 
tabulating machine card: 

1. The Audit Number. 

2. Date of invoice. 

3. Code number, indicating letter of the alphabet under which 
the invoice will be entered in the Sundry Creditors Ledger. 

4. Order number under which goods were purchased. 

5. Amount of invoice or credit memorandum. 

From this one card we get the following sheets: 

1. As the invoices are sorted alphabetically before the cards 
are punched, the cards are in alphabetic order and are simply run 
through the tabulating machine, and an alphabetic list, with totals 
for each letter, is run, to be used by the bookkeepers as a check 
against the postings made in the ledgers by them from the original 
invoices, This list merely shows the alphabetic code number, the 
invoice audit number, and the amount of the invoice or credit 
memorandum. 
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2. Control sheet showing the totals only, for each letter of the 
alphabet, of invoices and credit memorandum. 


3. Invoice register, which is a numerical list of all invoices, 
showing the invoice audit number, date of the invoice, the order 
number on which the materials were purchased, and the amount 
of the invoice or credit memorandum. 


4. Lists of invoices chargeable against the various Divisions 
and Departments, showing the invoice audit number, the order 
number, and the amount of the invoice or credit memorandum. 


5. After the individual lists are run, the cards are again put 
through the machine and a recap sheet run, showing the totals 
only for each Division and Department. 


This is as far as the tabulating machine is used in the hand- 
ling of the invoices, and I might mention at this time that under 
the present system, one girl with the machine in less than a half 
day’s time is doing work that formerly took three clerks all day 
long to do by hand. 


We also punch tabulating machine cards for all vouchers issued 
by the Sundry Creditors Department, which cards show the firm 
number, the date the voucher was issued, the voucher number, the 
alphabetic code number, the amount paid, the total payment, and 
the cash discount. From these cards we run a voucher check 
register, and at the end of each year, the cards are collected and 
sorted by firm number, and statement prepared showing purchases 
from each firm with whom we do business. 


Sorting and tabulating this information by machine is a great 
saving, as formerly each account in the ledger had to be added 
by comptometer operator and the information desired tabulated by 
hand, which caused interruptions of the work, as the books had 
to be taken from the Accounting Bureau to the Comptometer 
Bureau and the preparation of this report was a long tedious job. 

Under the present system in approximately two days’ time, the 
machine operator can sort and put the cards through the tabulating 
machine, and practically the only hand work is inserting the firm 
name on the tabulated list before it is turned over to the typist. 


PAYROLL STATISTICS 


Under our system of organization each Division Manager is 
responsible for the payroll in his Division and has authority to 
increase or decrease his force as he deems necessary, though he 
cannot create new positions, or discontinue old authorized positions 
without authority. 


In order to secure comparative statement showing the trend of 
the payroll, month by month and year by year; also to provide a 
simple means of checking payroll changes and secure statistical 
data required for various reports we are called upon to make, we 
first instructed each Division as to the form in which the payroll 
was to be prepared, showing the various sub-divisions required. 

The tabulatig card that we use has shown on the top: the 
employee’s name number, name, occupation and rate, and we 
punch the code for the Division, Department, location, name num- 
ber, occupation, rate, the year and the amount paid. 


Each card carries payments for four months. 


After four months’ payrolls have been punched on the card, it 
is run through the duplicating key punch, and all the information, 
up to the amount paid, is automatically put on a new card, which 
is also good for four months. 

As the punch operator punches the amounts paid the various 
employees, she checks the name, occupation, rate and location, as 
shown on the card with the payroll, and if there is any change 
whatsoever, a new card is made out. 

The cards are then put through the tabulaxring machine and 
payrolls for two, three or four months, whichever is desired, can 
be printed in parallel columns for comparative purposes. 

By inserting new cards for each change in the payroll, all 
changes are indicated on the printed sheets by blank spaces and 
can be checked up and any changes requiring authorization 
verified. 

After running the comparative payrolls, we also run another 
sheet, showing for each Division the totals by months for the 
various departmentals and other sub-divisions into which the pay- 
roll is divided. ‘This record is built up month by month and 
shows the twelve months of each year on one line, and by leaving 
several lines between each subdivision, a record covering several 
years can be worked up, which is very valuable for comparative 
purposes. 

If detail of anv abnormal increases or decreases is desired, same 
is easily obtained from either the machine payroll or the payroll 
turned in by the Division. 

The fact that we have a card for each employee, showing his 
Division, Department, location, name number, occupation and rate, 
enables us to secure, at any time, any statistical information 
desired as to employees working at certain occupations or rates 
and employees in any location or department. 
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We can also use the cards for determining the earnings of any 
employee during the year tor income tax purposes. 


ACCIDENT STATISTICS 

Accident Statistics are tabulated by means of punched cards, 
which show the following information: 

1. Claim number. 

2. Division. 

3. District in the Division. 

4. Department—Electric, Gas, Water, ete. 

5. Construction Dept.—Gas, Electric, etc. 

6. Age of employee injured. 
7. Nationality—whether American or foreign, married or 


single. 
8. Date of injury. 
9. Number of days per week injured employee works; i.e., 


5'4, 6 or 7. 

10. Day of week accident happened. 

11. Time of day accident happened. 

12. Occupation of injured employee. 

13. Wage rate of injured employee. 

14. Length of service of injured employee. 

15. Experience of employee on work he was doing at time of 
accident. 

16. Cause of accident—coded for 116 different causes. 

17. Part of body injured—coded for 93 parts. 

18. Medical attention received by injured employee. 

19. Time of disability. 

20. Severity of accident on basis of 6,000 days for death or 
permanent disability, 4,500 days loss of arm or eye, ete. 

21. Cost to the Company in money account of accident. 

From the foregoing data it is possible by means of the sorter 
and tabulator to prepare almost any kind of a statistical report 
that might be called for. 

The Claims Department punches their own cards, but the state- 
ments and reports are run for them by the Auditor. 


BILLING 


The use of tabulating equipment for billing is primarily for the 
purpose of securing correct construction of the bills and mathemati- 
cal accuracy of the extensions. 


We also get from the same cards our monthly revenue and sta- 
tistical statements with less effort than formerly and more varied 
information is available. 


This procedure is primarily adapted for electric power billing 
where a number of factors enter into the computation of the bills 
that are not found in gas billing; but, as many of the companies 
handle both gas and electric accounts, it might be just as well 
to outline the methods used at this time. 

In proving the accuracy of the billing two cards are used: a 
master card to afford a proof of the total consumption upon which 
the bill is based and a consumption card to check the construction 
of the bill and the accuracy of the extension. 


The master card carries all the information that is shown in the 
customers’ ledger, except the name and address of the consumer, 
meter number and accumulation of previous billing. 


This information consists of: 

Division. 

Route. 

Register account number. 

Revenue account. 

Schedule. 

Incorporated or Unincorporated Territory. 
Minimum. 

Connected Load. 

9. Meter constant. 

10. Meter readings—6 months period. 

The consumption card is a duplicate of the master card insofar 
as the first eight items mentioned above are concerned. The 
balance of the card is divided to permit the spread of the total 
consumption by rate blocks, the amount billed and the month of 
which bill is rendered. These cards only cover one month’s billing 
and the first 18 columns are duplicated each month from the master 
card on a duplicating key punch. 

The punch operators punch all the required data concerning 
consumption on the cards from the meter books and punch the 
amount billed from the bill prepared by the _ bookkeeping 
department, 

To prove the billing cards are sorted by schedules and total con- 
sumption by rate blocks, the amounts billed accumulated on the 
tabulator, the consumption totais are multiplied by the rates 
applicable to each block and the total of these products should 
equal the total amount billed. 

This is very briefly the basic principle used in this work, as it 
would be impossible in a paper of this kind to go into all the 
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details concerning the many factors that enter into large consump- 
tion billing, especially power. 


MATERIALS AND SUPPLIES 


The handling of Materials and Supplies and the use of tabulat- 
ing equipment in connection with this work would easily furnish 
enough material for a separate paper, so I will confine this article 
to a brief description of the information collected and how it 
is used. 

The Central Supply Department has jurisdiction over all mate- 
rial, wherever located and operates approximately 100 ware- 
houses. 

Requisitions are drawn by the Divisions on the various ware- 
houses. Before requisitions are sent in to the Central Warehouse, 
the following information is shown, either by the sub-store ware- 
houseman or Division Ofhce: 

1. Date. 

2. Sub-store number. 

3. Division. 

4. Job order number, 

5. In cases of credit requisition, whether material is overdrawn 
material or salvage. 

6. Job number. 

7. If General Manager’s estimate, the item number. 

8. Account number. 

9. Material Code Number. 

When requisitions are received in the Central Warehouse, they 


WESTERN GAS 


are priced and extended, and cards are punched showing: 

1. Month. 

2. Sub-store number. 

3. Division. 

4. Job number and class. 

5. Whether material is charge, credit or salvage. 

6. If General Manager’s estimate, the item number. 

7. Requisition Number. 
Account Number. 

9. Material code number. 

10. Quantity. 

11. Amount. 

These cards are used by the Supply Department to get the 
material disbursed each month in order to clear their stock rec- 
ords and charge the various Divisions. They also run for the 
Divisions sheets showing material charged to Division Jobs by 
jobs and account numbers. This eliminates the former hand segre- 
gation of Material and Supplies to work orders and accounts made 
in the Division Offices. 

After the Central Warehouse has taken all the data they need 
from the punched cards, all cards carrying charges, credits or 
salvage to General Manager’s estimates, the accounting of which 
is done in the General Office, are sent to the Auditing Department, 
where they are used to run material cost reports for each job. 


Cards are also punched for material purchased and all other 
charges to Materials and Supplies. From these cards are run the 
sheets from which the postings are made to the stock cards. 


Along Cliff Drive, 
Santa Cruz 
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A Foreword to the Report of the 
Technical Section 


By R. M. McCALLEy 
General Chairman, Technical Section 


HE technical section keenly feels the need of a plan for more 

definitely carrying on its work from year to year on a pro- 

gressive basis co-ordinating each year’s work with that of 
preceding years and outlining a recommended course of activity 
for the succeeding year’s work. 

It appears therefore apropos to make a retrospective analysis of 
the policies and recommendations of preceding technical commit- 
tees to see how they coincide with our present needs. 

The technical section, or committee, as it was first called, seems 
to have taken definite form in 1920 under the leadership of E. L. 
Hall. Even a cursory examination of the proceedings from that 
date forward will serve to indicate the soundness as well as the 
far-sightedness of the policies recommended by the 1920 as well 
as subsequent committees. The present organization has profited 
greatly by these recommendations and feels that they should be 
given due consideration by subsequent committees. 

Quoting from Mr. Hall’s 1920 report, “this committee was ap- 
pointed, to use the words of Mr. Day, to give out information 
upon request from small member-companies who have not or can- 
not afford to hire high-class technical help. In the past there has 
been very little activity surrounding the work of this committee 
and my only thought was that if its functions were better known 
to the smaller companies, they might possibly get some good from 
association membership—through its service—which they other- 
wise could not receive.” 

While the foregoing indicates the need of rendering technical 
service to the small gas companies, it has been found, especially 
in the last few years, that the large companies also require tech- 
nical co-operation and advice. This need is indicated by the total 
lack of standardization even in the more common operating prac- 
tices. The value of the Association in filling this need was very 
aptly put by one writer in a recent issue of one of our trade 
journals who described committee work as a means of “pooling 
our brains.” 

A number of definite policies were established by the technical 
committee of 1921, also under the chairmanship of Mr. Hall. The 
following quotations are from the 1921 report: 

“The technical committee as initially constituted was to be a 
standing committee covering the engineering branches of the gas 
business, with the object of acting as sponsor for the special 
papers to be presented on Engineering Day, and to institute in- 
vestigation through sub-committees on various engineering phases 
of the gas business.” 

“At the outset, it was realized that the policy underlying the 
work of the committee must be definite and permanent, since the 
work would necessarily be carried on over a period of years.” 

“In view of the fact that the Pacific Coast Gas Association is 
no: a national body, and in view further of their afhliation with 
the American Gas Association, it has not been deemed proper or 
fitting for this Association to establish independent standards 
where similar standards have already been established by the 
American Gas Aséociation, or other scientific bodies.” 

“The technical committee will therefore institute research on 
those subjects only, for which a pressing necessity of a working 
standard exists, which will give way to permanent standards when 
worked out by the national engineering societies.” 

“It will be the main purpose of the technical committee to col- 
lect, recommend and make available to the members, standards 
and engineering data now scattered over many sources, and to pass 
upon their merits and suitability for Pacific Coast conditions.” 

“Sub-committees will consist of only one individual, since it has 
been found by experience that sub-committees containing a large 
membership entail a great deal of unnecessary correspondence and 
lost motion. Usually the assignments to sub-committees will be of 
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a specific nature rather than general, thereby giving a definite job 
to complete and making possible an unlimited number of assign- 
ments without duplication or unnecessary lost motion.” 

“It will be the duty of the chairman to keep informed of the 
progress of this branch of the profession and to prepare an annual 
report covering such progress, and make recommendations for 
research as may be required, and to initiate standards both per- 
manent and tentative.” 


“Your committee feels that many subjects submitted involve 
aspects of policy, business judgment, local conditions, etc., and the 
committee should seek to avoid such moot questions.” 

“It is believed, however, that the committee may well investigate 
some of these questions with the object only of ascertaining the 
facts and citing the principles involved, but without making 
recommendations.” 

“The committee has been greatly handicapped in the volume 
and quality of work on this year’s assignment by the attitude of 
many engineers employed in the public service companies, who 
feel that they cannot spend any great amount of time away from 
company matters.” 

“If our industry is to successfully resist the assaults of com- 
petitive fuels, research and standardization work must be under- 
taken. If this is true it must follow logically that by co-operating 
through the medium of our Association, the efforts of one will be 
available for all, at considerably reduced expense.” 

Quoting further from Mr. Hall’s 1920 report, “As time went on 
it became apparent that if the committee is to be of any real service 
to the members a policy of taking the information to the members 
would have to be inaugurated.” 

“Your committee sincerely believes that the amount of support 
company members could well afford to give to Association activi- 
ties and particularly that relating to standardization and research, 
is many times greater than the small funds now available to the 
Association through the collection of membership dues.” 

“Tt is desired to earnestly request from the ofhcials and execu- 
tives of the various gas companies, whose employees are members 
of this Association, vigorous moral support for securing through 
the committee active workers of the highest caliber and placing 
at their disposal sufhcient time and facilities for Association work. 

“These men should receive as much recognition from their 
superiors for their Association activities as they do for the valu- 
able services which they render to the company by whom they are 
employed. 

“It is recommended that the 1921-1922 committee undertake to 
prepare a card index of the membership, by a questionnaire, in 
order to ascertain their individua! qualifications for and willing- 
ness to undertake such investigations as the committee may assign.” 

“In this connection a plea must be made for lining up the work 
earlier in the year and bringing in a final report in sufhcient time 
to permit printing and review.” 

Repetition of the foregoing quotations from the reports of former 
committees may seem trite and out of place at this time. This 
section does not feel so, however, since in spite of their constant 
repetition as well as the efforts of our Association leaders, satis- 
factory progress has not been indicated. Notwithstanding the 
splendid work done in the past five years the situation relative to 
Association activity is still subject to the same general comment 
as covered by the report of the 1920 and subsequent committees. 
The policies laid down by these committees are sound and still 
appropriate and the difhculties in securing support in Association 
activities as well as individual cooperation still exist. 

This section wishes therefore to repeat and re-emphasize all of 
the foregoing quotations as apropos to our needs today. 

Some progress, in securing individual cooperation, has, however, 
been made as a result of using a plan conceived by Mr. Johnstone 
under which a tentative program of activity was circularized 
among the Association membership with a call for volunteers and 
suggestive criticism. The response served to distribute the activity 
of the individual members according to the work in which they 
were interested. It was also possible thereby to modify the pro- 
gram for the year’s activity to suit the existing needs of the mem- 
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ber companies in advance of starting actual committee work. 

Approximately 150 committee volunteers were secured by this 
means, which number represents a large percentage of available 
technical members. However, only a relatively small proportion of 
these men were able to fully enter into committee activity, due to the 
same difficulties in securing support and cooperation which were 
experienced by preceding committees as indicated by the foregoing 
quotations from their reports. 

If the technical section@and in fact any part of our organization 
is to achieve the development and render the service to the indus- 
try of which it is capable, all individual members as well as com- 
pany members and their executives must give more servious con- 
sideration to making Association activity a part of their regular 
operating programs. 

This cooperation and support must take a definite progressive 
form based on a well defined program. It is suggested, in order to 
avoid annual changes in the policy, scope and character of section 
activity which inevitably occur with each change of personnel, that 
the Board of Directors make an ofhcial analysis of the problems 
confronting the Pacific Coast companies and that this analysis be 
the criterion upon which our activity shall be based. The section 
chairman are entitled to the definite support which such a plan 
would give. 

This plan will insure a program dedicated to the needs of the 
member companies themselves rather than to abstract problems 
based on the section chairman’s individual knowledge or opinion. 
Moreover the plan suggested will be far more likely to secure the 
whole hearted and active support of the member companies because 
it will be based on their official problems. 

The Board of Directors because of their official position not only 
in the Association but in the member companies as well, are in a 
much more favored position to secure knowledge as to what con- 
stitutes the pressing official problems of the member companies. 
They should therefore secure this information and indicate annually 
to each section chairman the scope and character of the year’s 
work. 

Our program should then be a means of stimulating interest and 
guiding research on ofhcial problems, the results of which will 
constitute contributions of definite value to our own company 
members. 

As stated by Mr. Hall, “Information must be taken to the indi- 
vidual if the Association is to be of real service.” 

The program based on the analysis of our needs should of 
course take into consideration the activity of the American Gas 
Association in order to avail ourselves of their work and also to 
avoid useless duplication and parallel activity. 

The program thus established should be submitted officially to 
the executives of the member companies and after suitable modifi- 
cation, should receive unqualified endorsement as their ofhcial 
program. 

Obviously it goes without saying that this endorsement should 
carry with it suitable arrangements so that individual members 
will have adequate time available for their Association activity. 
If each one will do his share the burden wihch now rests on an 
overworked few will be more equitably distributed, and infinitely 
less time will be taken in the aggregate from regular duties. 

One way in which individual activity can be reliably secured 
is by cataloging the qualifigations and responsibilities of each 
member and drafting each man into Association service accord- 
ingly. This plan might at first seem objectional from a personal 
standpoint, but if Association activity is to be recognized and sup- 
ported by the member companies as a part of their regular operat- 
ing responsibilities some such definite plan of ofhcially allocating 
committee work must of necessity be adopted. 

The greatest good accrues to those who take an active part in 
Association work since these individuals must of necessity delve 
deeply into their subjects. “He profits greatest who labors most” 
and if this labor can be expended in a co-operative manner on the 
oficial problems of the member companies, both the individual and 
the company will secure the maximum benefit from Association 
activity. 

PROGRESS DURING CURRENT YEAR 

The activity of the Technical Section this year has, as in the 
past, been confined largely to problems of particular interest to 
Pacific Coast companies. 

The program of the American Gas Association was carefully 
examined in order to avoid duplication and unnecessary effort on 
cur part. As a result of representation on the managing commit- 
tee of their Technical Section it was possible to arrange our pro- 
gram with a minimum amount of such duplication. 

Seventeen regular committees were organized in addition to a 
special committee on the gas engineering handbook. The program 
also contemplates a general symposium on operation which should 
bring to the convention a full discussion of the latest technical 
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developments on subjects not covered by the regular committee 
program. 

The section has not been aggressive in soliciting individual 
papers, due somewhat to the magnitude of the regular committee 
program and also because papers prepared upon request are seldom 
of equal value to spontaneous expression. 

Generally speaking, this year’s program has, as far as possible, 
been based on the present day needs of the Pacific Coast com- 
panies. The reports submitted cover quite thoroughly the progress 
in technical subjects of interest to the gas industry during the year 
with the exception of those matters covered by this year’s A.G.A. 
program. 

The trend of technical progress has, in the past, been largely 
confined to the development of methods which in themselves give 
the greatest benefit along theoretical lines. The present situation, 
however, seems to demand that such development include an 
economic comparison of several methods, This is more necessary 
now than ever before since in order to successfully cope with the 
ever increasing forms of competition we must use that technic and 
select the method which will give the maximum service at the 
lowest cost to the consumer, even though an alternative method 
may give better technical results. 

An attempt has therefore been made in the reports this year to 
recognize the economic value of the dollar. This has been done 
wherever possible by drawing economic comparisons and express- 
ing conclusions in terms of relative cost. 

This year’s work has also indicated the need of developing more 
men trained in the technic of the gas industry. The situation has 
been very well expressed by Frank Wills, who says that “the 
greatest problem of the technical section is to develop our younger 
engineers and train them in the technic of the gas industry.” 

It is interesting to note how relatively few men there are in the 
organizations of the various member companies who are either 
by experience or training versed in the technical requirements of 
the gas industry. This situation is, however, not surprising when 
we consider the almost total lack of any definite engineering or 
operating data available for these men. Other industries, partic- 
ularly the electrical, have an unlimited number of technical works 
and data which can be used as a basis for training their younger 
men. ‘This situation adequately indicates the need of an authentic 
gas engineers’ handbook supplemented by an encyclopedia covering 
all phases of our work. 


RECOMMENDATIONS 


The Technical Section, in consideration of the foregoing discus- 
sion, wishes to make the following recommendations: 

(1) That the Board of Directors canvass the various member 
companies and make a comprehensive analysis, before the suc- 
ceeding year’s program is defined, of the technical problems con- 
fronting the industry, and particularly the Pacific Coast companies. 

(2) That the Board of Directors, after having given due con- 
sideration to the proposed activity of the American Gas Associa- 
tion, define the scope and character of the program for the tech- 
nical section during the coming year, based upon the needs of our 
own member companies. 

(3) That this program contemplate carrying on the work 
progressively from year to year under a well defined plan and by 
co-ordinating each year’s activity with that of preceding years. 

(4) That this program be submitted annually to the various 
member companies for criticism and suggestions. 

(5) That the various member companies and their executives 
endorse this program after suitable modifications are made as 
their ofhcial program and as part of their regular operating activity. 

(6) That all technical members be catalogued according to 
their responsibilities and qualifications and that they be drafted 
into Association activity under this program and according to their 
qualifications. 

(7) That these men be officially authorized by their companies 
to spend a reasonable amount of time on Association work, sufh- 
cient however to insure the unqualified success of the program. 

(8) That individual committee members be held strictly to 
account for their Association responsibilities by their executives. 

(9) That committee activity be officially recognized and actively 
supported by all member companies and their executives as a 
medium of bringing together the results of research, particularly 


that being carried on by individuals and individual member- 


companies. 

(10) That full and adequate support be officially given by the 
member companies and their executives as well as the individual 
members of the Association to the efforts of the technical section 


in compiling the gas engineers’ handbook and formulating an. 


encyclopedia covering the technical aspects of the gas industry. 


Sb is ts PE RR) La 3 


is 1 ee 


ee 


September, 1927 


In conclusion the technical section wishes to acknowledge the 
helpfulness of the various individuals who have so generously 
furnished suggestions, criticisms, and data, and also to express its 
grateful appreciation of the willing co-operation displayed by the 
committee chairmen and committee workers. 


Liquid Purification* 


Introduction: . 
HE sulphur recovery process of today is a decided success. 

It will remove between 95 and 100 per cent of the hydrogen 
sulphide in the gas and convert it to free sulphur. This high 
eficiency can be relied upon even during peak loads, as proved by 
the average removal at the San Francisco plant for November, 
December and January, which came to 95.9 per cent. This is being 
accomplished at the present cost of 7.2 mills per M cu. ft.’ for 
260 grains gas, which is less than when using iron oxide, besides 
returning an excellent by-product of in- 

—y creasing insecticidal and fungicidal value. 

- j In fact, during the past eight months, 

figured on the dry basis, 40 carloads, or 
over 900 tons of sulphur have been sold 
with a like amount still on hand in three 
plants. With this amount of material to 
deal with, the major part of the research 
during the past year has been to dry and 
dispose of the product instead of concen- 
trating on increased production. ‘There- 
fore, in order to place this product on a 
solid paying basis, it was necessary to 
complete an energetic program of re- 
search dealing with the preparation of 
the sulphur for the market and its most 
efficient utilization on farm products after 
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PROGRESS IN OPERATION AND COST IMPROVEMENTS 
DURING THE PAST YEAR 

Our 1926 report described the general equipment”in each of the 
plants embracing liquid purification. The average operating data 
for the past year are given in Table I below. It must be recalled 
that San Francisco has absorbers in a system of three in series, 
while San Jose has two and Oakland only parallel towers. [his 
is mentioned as it has a marked bearing on the operating costs 
and general data. 

TABLE | 
OPERATING DATA—LIQUID PURIFICATION 
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(Nov. ’26-May ’27) 57.5 82.0 944 .129 .368 #.022 1300 
Oakland 


(Jan. ’26-May °27) 52.8 eye NEE: 222. 51S O31: 606 
San Jose 
(Jan. ’26-May °27) 47.7 79.1 (Oe SF: 2a Ass 


Oakland, before next winter, will have an entirely revamped 
liquid purification plant, and, thus, their figures will show to more 
advantage when the system ceases to be overloaded. The results 
given for San Francisco include, for nearly one-half of this period, 
the use of crude soda instead of the refined. The sulphur tonnage 
is estimated from the amount on hand and at about 80 per cent 
of the theoretical amount removed from the gas. The removal of 
hydrogen sulphide, showing an efficiency of 94.4, means that very 
little H»S is entering the boxes. In fact, an average of only 9 
grains per 100 cu. ft. came to the boxes for the two heaviest months 
last winter. This caused a little trouble in this manner. There 
is a very small amount of sulphide to heat up the box on either 
the absorption or the reviving cycle and, hence, the activity of the 
oxide dropped to a rather low level. Both of these reactions are 
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(1)—Without credit for the sulphur. 

(2)—Modern Gasworks Chemistry, by G. Weyman. Publishers, Benn Bros., 
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(3)—Condensing and Scrubbing Committee—S. C. Schwarz, chairman.. 
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exothermic so that, in a gas of higher H.S content, considerable 
heat is imparted to the box by this means. 

One of the northern plants reports active oxide down to a tem- 
perature of 55°F. but, inasmuch as their H.S content in the raw 
gas is over 340 grains per 100 cu. ft., the box at sometime during 
the cycle will be very warm. There is an optimum temperature 
between 90 and 100°F. at which traces of hydrogen sylphide should 
be removed. 


Oxide Discussion 

Quoting from an authority~ on oxide purification, we find: 

“It will be realized that, if a certain temperature is neces- 
sary to induce sulphur to exchange with oxygen in the iron 
oxide molecule, a corresponding temperature will be necessary 
to enable the reverse change to be accomplished with equal 
ease, since it has been found that no molecular changes neces- 
sarily take place. The heat liberated by the reactions is the 
chief means available to maintain the temperature and it is 
obvious that the larger the area exposed, the more likely it is 
for intermediate compounds to appear and the more difficult 
it is to maintain temperatures. Similarly, the smaller the con- 
centration of the hydrogen sulphide in the gas, the more difh- 
cult it is to obtain a quick reaction, and the removal of the 
hydrogen sulphide becomes very difficult. There is, probably. 

a definite minimum purifying area for each variety of mate- 

rial at each particular temperature. Without artificial heat. 

and under present-day conditions, with most materials the 
minimum appears to be about 0.3 square foot per 1,000 cubic 
feet of gas per 24 hours. 

“The reaction: 3 HS + 3O=>—3 H.O+ 3S 159.9 cal., at 
low temperatures may be regarded as divided into two portions 
although in the presence of oxygen the two reactions always 
take place simultaneously to some extent: | 

(ay 2s &. sd OS + Fay 3 H.O + Fe.S 
Cj Sa eee ee Fe.0, + 3 §S 

“For the sake of simplicity, the water combined in the oxide 
molecule is omitted. If, in place of the ferric sulphide, an- 
other sulphide is formed, the total heat liberated will always 
be the same for the same end products. It must be realized 
that oxides in use are not homogeneous and that particles of 
oxide playing a catalytic role may be raised to a far higher 
temperature of a relatively large volume. This _ probably 
explains the fact that a mixture of oxygen and hydrogen sul- 
phide will combine in the presence of oxide in small propor- 
tion, which is apparently inactive to hydrogen sulphide alone, 
without visible heat effect or change of appearance of the 
oxide. The phenomenon appears to be due to concentration 
ot the reacting gases on the surface, which in reality causes 
a high local temperature. The heat liberated may be sufficient 
to cause neighboring particles to reach a sufhciently high tem- 
perature to enable it to react, and under such conditions the 
whole mass of oxide may pass into use.” 

At Potrero, this difficulty of inactive oxide was overcome, tem- 
porarily, by allowing more hydrogen sulphide to pass the liquid 
purifiers, thus heating the box and, permanently, it was remedied 
by placing a thin layer of fresh oxide on top of the old, which has 
remained active thus far. In spite of having to add additional 
oxide, the costs for the past six months show a real improvement 
over last year. 

Cost Data 

Table II covers the operating cost of purification in four plants, 
only one of which has complete liquid purification and only one 
with complete oxide purification. 


TABLE II 
OPERATING COST DATA—LIQUID AND OXIDE 
PURIFICATION 


Cost in Mills 
lb. HaS Removed 
Total Only 


Cost in Mills/M 
Type of Plant Oxide Liquid Total 
Liquid Purif.—Plant I 
(Nov. ’26-May ’27, Incl.) 0.7 6.5 7.2° 19.6 
Liq. & Oxide Purif.—Plant II 
(June °26-April’27 Incl.) 
Lig. & Oxide Purif.—Plant III 


4.0 7.7 OMY ne 54.1 


(Jan. ’26-May °'27 Incl.) 1.9 8.5 10.4° 30.0 
Oxide—Plant | 
(May ’26-April ’27) 9.6 : 9.6* 19.5 


*Including filtration charges. 


Data from an additional oxide plant showed a cost of only 4.9 
mills per M, but, inasmuch as their inlet hydrogen sulphide was 
very low, this figure was not placed in the table. The oxide plant 
in the table averaged over 340 grains per cu. ft., which brings 
their cost per lb. of hydrogen sulphide near to that of the complete 
liquid purification plant. 
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Refinements in Operation 

Many refinements have been employed during the past year to 
bring the costs down to a minimum, Recently we have had a 
saving through the use of what is known as calcined crude soda. 
This soda contains sodium chloride, sodium sulphate and sand as 
impurities. The first two are soluble and harmless in solution and 
the sand will settle in the soda mixing tanks. In fact, very little 
gets into the system, as has been proved by the fact that the 
sulphur purity at the Potrero plant for October was higher than 
the two previous months when we were using 58 per cent light 
ash. Crude nickel was also tried out, but not long enough to 
draw a fair conclusion as to the results. This salt, like the soda, 
carried impurities which, if not allowed to settle out, would increase 
the hazard of tray stoppage. With reference to the stoppage, as 
in the absorber trays, this should be said: The removal from the 
raw gas of most of the cyanide and tar has greatly reduced the 
amount of solids caught by the trays. The improved method of 
cyanide removal, without additional water, will be described in 
another paper in this section.. San Francisco has had at times 
more or less cyanide and has had some trouble with tray stoppage. 
On the other hand, San Jose has had practically no cyanide and 
their trays are relatively clean. So far as keeping the trays clean, 
continuous filtration and scientific sulphur separation is a big aid 
and they have that in San Jose. 

Another improvement has been made recently in discharging the 
cake from the filter. The life of the canvas has been doubled by 
using compressed air through a nozzel and dislodging it in this 
manner, instead of scraping it off as previously done. In this there 
is also a saving in labor, 
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Figure ! depicts the cost of total purification in San Francisco 
during the past five years. The cost for oxide was taken during 
a period in 1923, which corresponds to the cost in another large 
plant during 1927. 

Chemical Theory 

Recent developments in the chemistry of purification have 
brought forth two postulates and they are presented as follows: 
(1) That it is the poly sulphide ion, which undergoes oxidation to 
either thiosulphate directly or to tetra thionate, and then, by 
further reaction, with sulphide to thiosulphate. (2) Also, that 
the primary effect of sodium thiosulphate is to lower the solubility 
of sulphur in the alkaline sulphide solution and, consequently, that 
in its presence the average concentration of poly sulphide ion is 
lessened. 

The first thing to determine is the actual effect of thiosulphate 
on the solubility of sulphur in sulphide solution—that neutral 
salts in general have such an effect. Table III will show this, 
representing the solubility of sulphur in sodium sulphide solution 
and also in a solution containing both sodium sulphide and sodium 
chloride. 

TABLE III 
SOLUBILITY OF SULPHUR GRAMS PER LITER 
(Approximately 20°C.) 
Sulphur in 


Normality Sulphur in 


Na.S NaS Only NaS and 2 Normal NaCl 
4 - eae ms ig ti ES 
2 BE Ps a he oe ae bee ee tx, See 

l ge ne 0 SS 

1/2 31.9 28.1 

1/4 16.5 14.2 

1/8 8.44 7.17 

1/16 4.24 3.55 

1/32 2.10 1.74 

1/64 1.09 81 

1/128 43 33 
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Note how sharply the solubility falls off as the concentration of 
sodium is decreased and also note the effect of the sodium chloride. 
While, as yet, we have no data on the solubility of the thio sulphate 
in sodium bisulphide solutions, it is reasonable to assume that the 
results would parallel the above table. 

It has been definitely shown that the polysulphide ion, which 


will for convenience be written HS, is the one which undergoes 
oxidation to thiosulphate, the reaction being: 


HS:+3/2 O.+CO;=S.0;+HCO; 

From this, it follows that the rate of thiosulphate formation will 
be dependent on the average concentration of polysulphide ion 
during the reaction, or, in other words, on the solubility of sulphur 
in the solutions. As this solubility becomes less, the rate of thio- 
sulphate formation also becomes less. ‘The solubility of the sulphur 
in solutions of a given concentration of hydrosulphide ion is 
greatly decreased by all neutral salts and more especially by 
sodium thiosulphate. It also decreases rapidly as the hydrosul- 
phide ion concentration becomes less, but increases, although 
slowly, as the alkalinity becomes greater. In accordance with 
these facts, we find that thiosulphate formation slows up as the 
thiosulphate concentration increases and, in a solut.on of 1 gram 
per liter HS” and approximately 160 g.p.l. sodium thiosulphate, 
the formation of thiosu!phate during oxidation is nearly zero. 

The research along this line has not been completed but, from 
the work done, it is apparent that the thiosulphate plays an im- 
portant part in the reaction and that, by decreasing the solubility 
of the sulphur in sulphide solutions, it decreases the rate at which 
thiosulphate is formed. This, from all indications, can also be 
done through the addition of neutral salts, which will themselves 
be immune to reaction with sulphur. 

Extensive experiments have been carried on in the attempt to 
produce tetrathionate directly by the oxidation of thiosulphate by 
means of oxygen and with the aid of a catalyst. Although a large 
number of catalysts thermodynamically feasible were tried, it was 
found impossible to produce even a trace of tetrathtionate. When, 
however, sulphides were catalytically oxidized by air in the pres- 
ence of thiosulphates tetrathtionate was always produced. It was 
further shown that the reaction between tetrathtionate and sulphide 
in alkaline solution is a slow one which produces sulphur and 
thiosulphate; so that tetrathionate and sulphides can exist simul- 
taneously for appreciable time periods in alkaline solutions. These 
observations, together with further work, have led to the following 
theory for the oxidation process: 


1. The two reactions: 


2 S,034+1/2 02+2 HCO;=S40¢+2 CO; HO 
are a coupled pair whose simultaneous progress is catalyzed by 
nickel sulphide. They are followed by a reaction which used up 
the tetrathionate formed, namely: 


S4O06+HS +CO3=2 S2034+-S+HCO,; 
this reaction being slow enough to measure its rate and requiring 
no catalyst. 

It is concluded that the tetrathionate usually found when actifi- 
cation of plant solutions has been complete and rapid is the 
residual amount of the total formed while sulphides are being 
oxidized, and has not been formed, as was previously believed, 
by a new reaction which started after all sulphides had disap- 
peared. 


SULPHUR MARKETING 


The disposal of our gray sulphur paste finally resulted in an 
extensive experimental program, whereby various drying methods 
could be tried out to determine the cheapest and easiest way of 
obtaining a profit through the sale of sulphur. As found last 
year, the merit of our material lies in its fineness, which makes 
it very valuable as dusting sulphur. However, the market for 
sulphur as a dust is not so well developed as that for lime sulphur 
spray. For this reason, the first type of drying attempted was to 
produce a sulphur which could be used for the spray type of 
insecticide. 

Sulphur Digesting 

One of our buyers was willing to take the sulphur, provided it 
contained less than thirty per cent moisture. To produce this 
brand of sulphur, a process partly our own was used which con- 
sisted in digesting the material in a steam heated boiler to reduce 
the water content and to purify. This kind of treatment caused 
a partial melting of the sulphur which darkened its color and, 
when discharged through an orifice near the base of the shell, 
would drain to less than the required amount of water. At the 
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Fig. II. Twin digestors (at left) and rotary drier, Potrero plant, Pacific Gas and Electric Company, San Francisco 


Potrero Plant in San Francisco, twin digestors were constructed 
(See Figure II, at the left of the photo), each being 3 feet 6 inches 
in diameter and 9 feet high. They were placed on end, insulated 
and drilled in several places around their lower periphery for 
the injection of super-heated steam. The top of the boiler carried 
a quick lifting valve of generous dimensions. The process was to 
place a ton and a half of the wet sulphur paste, containing about 
fifty-five per cent water, into the digestor through the top door 
and then to close this outlet and, by the injection of live steam, 
run the temperature up to just above the melting point of sulphur 
(119°C.). This takes about twenty minutes or more until com- 
plete decomposition had taken place. The lower valve was then 
opened and the sulphur discharged through the air into a bin, along 
with the water, which had separated during the melting. By using 
twin digestors, one of which could be heated while the other was 
loaded and operated on a partially experimental basis, a total of 
twenty-five carloads of this type of sulphur were produced by 
this method in about five months’ time. During the digesting a 
certain amount of free sulphuric acid was formed, so it was nec- 
essary to add its chemical equivalent in soda to neutralize and, 
therefore, protect the tank from corrosion. This improvement, 
coupled with the injection of steam into the outlet valve to prevent 
its clogging, made this process a very successful one for this 
particular type of material. In addition to the drying effect accom- 
plished in the digestors, they also purified to some extent the 
melted sulphur. The average analysis of the many cars of this 
material shipped showed a total sulphur purity of over ninety-four 
per cent and an ash content of about two and one-half per cent. 


Rotary Driers 


While this digesting was going on, experiments were conducted 
to determine the feasibility of using a gas fired, rotary drier. The 
reason for wanting to use this type of machine was to produce a 
nearly dry sulphur, which could be sold at a much better price 
than the granular, black sand, produced in the digestors. Sulphur 
dried in a rotary drier could be used for dusting sulphur and thus 
retain the fine division and high toxicity so valuable in agricul- 
tural work. After obtaining figures from a small experimental 
unit, a large rotary drier was constructed and placed in operation 
alongside of the digestors. This machine is also shown in Fig- 
ure II. Briefly, it consisted of a 24-inch diameter riveted pipe, 
35 feet long, and placed on rollers so as to have a slope of 3 inches 
in 20 feet. This drier was rotated at a rate of 18 r.p.m. and was 
equipped with a Sturtevant Blower, discharging air through a 


16-inch combustion tube placed into one end of the drier. The 
machine was gas fired through this same combustion tube and fed 
from an inclined hopper placed over the pipe when the wet 
material was used. A chain ran the length of the drier inside to 
aid in breaking up the sulphur lumps. In about two months’ time, 
over 175 dry sulphur tons were produced with this machine. The 
procedure was to pass the sulphur through the machine twice, the 
first run bringing the water content down to 18.7 per cent and the 
second returning a sulphur of about 2.0 per cent water. This was 
then shipped to be retailed as dusting sulphur. The average tem- 
perature during the first run was 650°F. and, on the second, 450 
Great care had to be taken to prevent over-heating at any one 
point in the drier, as the sulphur would melt and possibly catch 
fire. The infrequent fires that were experienced could easily be 
put out by increasing the feed of wet sulphur at the higher end. 
The temperature of the air leaving the cyclone tower and the 
discharge end of the drier was 150 F. with a relative humidity of 
70 per cent. Besides drying gray sulphur, some of the digested 
black sulphur was fed into the rotary drier to determine capacities 
for material of about 30 per cent water. It was found that up to 
two thousand pounds per hour could be dried in this machine. 
Fairly uniform drying was accomplished, as shown by Table IV, 
which gives the drop in moisture along the length of the tube, for 
the initial run. 
TABLE IV 


Distance to Discharge Point in Feet % H.O in Sulphur 


35 34.5 
33 33.0 
25 28.0 
17 26.0 
9 22.0 
0 18.5 


The objection to drying in this manner centered around the 
tendency to injure the sulphur as an insecticide, it having been 
determined sometime previous that too rapid or too high heating 
would destroy the added toxic effect of some factor in the sulphur, 
so, before discarding this rotary machine, the Research Department 
started investigations into the use of a tunnel drier, which should 
turn out a product of unusually fine properties and ideal for 
dusting work. 
Tunnel Driers 

The first step in the investigation was to secure the use of an 
experimental drier at the University of California and, from this 
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Figure II. Curves showing rate at which moisture can 
be made to leave sulphur 


to obtain approximate figures for use in drying our material on 
a commercial scale. As this oven was electrically heated and 
thermostatically controlled, some very good data were obtained for 
future use. The curves shown in Figure III are characteristic of 
the rate at which moisture can be made to leave the sulphur in a 
drier of this type. It will be noticed that the drying time with 
the Monel screens was nearly two hours faster than with the 
wooden slats. Having obtained sufhcient data from this small 
sized drier, the next step in the work was to secure, by lease for 
a few months, a nearby chemical plant which was temporarily 
shut down and which contained all of the necessary equipment for 
drying in this manner. The apparatus obtained consisted of a 
Janey agitator, into which the sulphur paste was dumped and 
mixed into a 10 per cent slurry. This solution was then pumped 
to a reserve tank and there heated during agitation to 100°F. 
From here the solution was pumped to two Schriver filter presses 
containing 22-inch square plates (See Figure IV), with an extra 
linen cover over the canvas squares. The slurry was pumped 
through the press until a 1%-inch cake had been deposited upon 
the leaves. After the application of pressure up to fifty pounds, 
the press was opened and the cake neatly transferred to the 
wooden trays, which fitted into racks on a car, and the car rolled 
to the tunnel drier. The drier is of the Philadelphia type, 20 feet 
wide by 50 feet long and 7 feet high, as shown in Figure V. It is 
made of sheet metal, with double walled sliding doors at either 
end. Three parallel tracks extend the length of the drier onto 
which the cars are run. The drier holds twenty-four cars, eight 
on each track. These cars will hold forty trays and, when loaded 
with 114-inch cake, will weigh 440 Ibs. per car dry, or 29 Ibs. per 
tray wet, and 11 Ibs. a tray after drying has taken place. The 
action is continuous, wet cars are added at one end and the dry 
ones taken out of the other. ‘This drier has a capacity of seven 
tons a day on the dry basis, with a drying time averaging sixteen 
hours. The heating element in the drier consisted of coils sup- 
plied with steam from a boiier, at 120 pounds pressure. Circula- 
tion was supplied by seven fans, three on one side of the drier and 
four on the other, placed diagonally opposite, so that, theoretically, 
the air entering from adjustable ports on each side of the drier 
would travel back and forth in a zig zag path and finally be dis- 
charged to the atmosphere by a fan in a stack in the center of the 
drier. Air temperatures at the wet end were varied somewhat in 
the beginning through a range of from 190 to 160°F. until a final, 
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safe temperature of 167° was indicated and adopted. The dry 
end temperature was maintained at 140° throughout. ‘Tempera- 
tures in the stack showed the wet bulb reading to be about 100° 
and the dry bulb 160°. The temperature adopted was about 
maximum for this particular drier and is about the optimum tem- 
perature for efhcient drying without injuring the highly toxic 
properties. ‘The rate of transfer of liquid through the cake is a 
function of the heat alone until the surface is reached. From this 
time on, drying can be accelerated by an increase in the velocity 
of the outgoing air. Difhculty was had with the cars on the 
center track not drying so fast as those on the outside. This could 
be very easily remedied by the placing of additional steam coils 
in the center and making slight changes in the positions of the 
fans. However, very satisfactory results were obtained which 
compared very favorably with the University of California fruit 
drier. The pounds of sulphur dried per sq. ft. of tray space per 
hour came to .204. The sulphur removed from the racks from 
this particular plant was dumped into trailers and thus conven- 
iently conveyed to a buyer, but a few miles distant. A little difh- 
culty was experienced at first when the sulphur was sacked instead 
of delivered in bulk. Through oxidation to a slight acidity, the 
sacks were attacked and partially damaged. This trouble was 
overcome by breaking up the lumps and allowing the sulphur to 
cool before sacking. This experience is narrated to prevent a 
similar experience by anyone contemplting rapid drying and imme- 
diate sacking at the completion of the process. In general, this 
method of drying sulphur to prepare it for the market is very 
satisfactory. The puddle treatment will insure a sulphur of over 
ninety-four per cent purity, with an ash content of below three. 
The filter press is not exactly efficient, but this piece of apparatus 
could be improved upon by using different cloth. In all, over 250 
tons of dry sulphur were turned out in this plant in less than 
two months’ time. While conclusive cost figures could not be ob- 
tained, enough data were secured to enable us to figure on the prob- 
able cost per ton of a drying plant of this kind installed at the 
works.. In all three types of driers, namely, the digestor, rotary, 
and tunnel, a profit was returned, even though they were primarily 
experimental machines. A conclusion as to the best type of drier of 
the three just given would be the following: The tunnel drier turns 
out the best material, but the most economical way of handling 
the sulphur would be to pump it from the separator to a continuous 
filter, which discharges into a rotary drier. In this way, little or 
no labor is required. On the other hand, if different kinds of 
sulphur were demanded, one plant would produce one kind, the 
black sand for instance, and another plant produce the gray. In 
this way, the capital expenditure would be low and the profits 
higher. With the higher price quoted on dusting sulphur, the 
tunnel dried material still seems to have the largest possibilities. 


Sulphur and Moisture Separation by Boiling 


A fourth method of separating the moisture and sulphur which 
was attempted has great possibilities, although, up to the present 
time, it has not been tried out on a commercial scale. In simple 
form, it is merely to boil, for a short time, the gray sulphur sludge 
as it is found in the separator (about 20 per cent solids), causing 
the sulphur to coagulate and drop to the bottom. Figure VII 
shows this material in comparison to the gray sludge and to the 
digested sulphur shown ia Figures VI and VIII, respectively. 
Ordinary gray suJphur paste remains dispersed in the liquor and 
shows very little tendency to settle on standing. ‘The boiled mater- 
ial, however, settles with great speed, leaving the liquor on top, 
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Figure IV. Filter presses 
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Figure V. Tunnel drier 


which can be drawn off and the sulphur then removed and, inas- 
much as it is now thoroughly granular, it will drain and sun dry 
very rapidly. ‘This process may very easily replace the digested 
sulphur and could be accomplished at a cost of less than five dollars 
a ton for treatment. Approximate figures for heating are given 
in Table V. 
TABLE V 
HEATING COSTS FIGURES ON POTRERO OUTPUT 
OF THREE TONS PER DAY 


Maximum Minimum 
Cost Per Cost Per Cost Per Cost Per 
| Day Ton Day Ton 
Steam | : wae, |S, eS $5.63 $1.88 
Oil ae 9.70 3.24 3.44 1.5 


Table VI shows the ease of separation, after a sludge has been 
boiled for approximately twenty minutes. 
TABLE VI 
DATA ON RATE OF DRAIN 
Test No. 1—Gravity Filtered. 


20% 20% 

Temp. Sludge Sludge 

Duration of Drain Air Unboiled Boiled 
Per cent moisture after 10 min. oan 7 46 
Per cent moisture after +4 hrs... , oe 64 5 
Per cent moisture after 24 hrs. .... 7. 54 39 
Per cent moisture after 48 hrs. 51 51 37 

Test No. 2—Suction Filtered. 

Per cent moisture after 10 min... 55 70 29 
Per cent moisture after 4 hrs.......... 56 61 25 
Per cent moisture after 24 hrs. an 58 27 
Per cent moisture after 48 hrs. ........... 51 54 25 


The table shows that, after a very short time, a sulphur is pro- 
duced which is dry enough to be used in lime sulphur work and 
has been treated with practically no expense, except the heat ap- 
plied. The macrographs (Figures VI, VII and VIII) were taken 
in an attempt to discover just what had taken place during the 
boiling. The three photos show different particle sizes from the 
different processes. It is evident that the sulphur coagulates to 
form false bodies which are very easily broken up again, when 
subjected to further drying or grinding. This boiling process also 
has added possibilities in recovery work. It so happens that 
there is on hand over five hundred tons of fairly dry sulphur, 
although high in soda and nickel content. This material was pro- 
duced in one of the plants not well equipped for washing the 
cake, and, thus, considerable impurities were removed during 
filtration. Sulphur, on standing, will oxidize slightly to sulphuric 
acid which, in turn, reacts with the carbonates, forming sodium 
sulphate. Likewise, the thio sulphate impurity in the sulphur is 
decomposed by the acid, forming free sulphur, dioxide and the 
poly thionates, with the exception of the tetra thionate. The nickel 
compounds will likewise convert to sulphates, so that we have left 
a sulphur paste containing primarily nickel and sodium sulphate, 
both soluble in water. ‘Thus, by boiling, these two soluble salts 
are retained in the liquid. After a little study, a method was 
developed which makes the removal of the nickel from the Glau- 
ber’s solution relatively easy and leaves the nickel in a state which 
is catalytically active and, thus, can be placed back into the sys- 
tem. By a single boiling treatment, the ash in this impure sulphur 
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was reduced from twenty-three per cent down to six. An addi- 
tional wash would, no doubt, lower the ash content another two 
per cent at least. Thus, by merely boiling, we obtained from a 
worthless sulphur a large tonnage of nickel, Glauber’s salt and 
perfectly good sulphur. Some question was raised as to whether 
or not material treated in this way would lose its toxic properties. 
For this reason, a sample was prepared and sent to Prof. de Ong, 
Entomologist of the University of California, for examination as 
to the killing power. He reported that very little loss of activity 
was noticed. 


UTILIZATION OF SULPHUR 


In order to discover, if possible, the element of compound which 
increases the toxic value of this recovered sulphur, a series of 
experiments were designed which would, at least, eliminate cer- 
tain possibilities, if not actually discover the toxic accelerator. 
In general, the method was this: To make, by means of a labora- 
tory liquid purification system shown in Figure IX, a series of 
prepared sulphurs made in each case by eliminating one impurity 
in the gas. \Five sulphur samples in all were made in this man- 
ner and these sent to the University of California for examination 
as to their toxicity. The procedure was to take clean gas and 
then add, in turn, carbon disulphide, hydrogen cyanide, most of 
the tar and the hydrogen sulphide. In one of the runs, instead of 
using manufactured gas, air was used as the gaseous medium, to 
which the hydrogen sulphide was added. This particular test 
produced sulphur of an apparent equal value with the other sul- 
phurs. Table VII shows the complete results of the five tests. 

In each case, over one thousand feet of gas were passed, cover- 
ing about four hours’ absorption. For example, assuming that the 
hydrogen cyanide was the added toxic element in the sulphur, by 
producing a prepared sulphur from a gas containing no cyanide, 
the product, when tested as an insecticide, would fall below the 
average. It so happened that the results from the University 
showed that all of the prepared sulphurs were relatively non- 
poisonous, which narrows the investigation down to two possibili- 
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Fig. Vl. Sulphur sludge 


Fig. Vl. Boiled sulphur 


Fig. VIM. Digested sulphur 
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Fig. 1X. Apparatus for making prepared sulphurs 


ties, one, that inasmuch as clean gas was used in each test, the 
tarry matters had been removed and it is not impossible to be- 
lieve that these hydrocarbons could be responsible for an added 
poisonous effect. On the other hand, nickel had to be added, of 
course, during each run and an attempt will be made to later 
determine the toxicity of sulphurs produced with other catalysts, 
in addition to sulphur made with the aid of a crude gas. ‘Table 
VIII shows the results of the tests made, using the Monilia type 
of fungus. 
TABLE VII 
DATA ON PREPARED SULPHURS 


October-November. 1926 


Potrero Gas Plant 


Run No.— I II II] lV V 
Type of Run—H,S added in 15 ers. XS HCN & Air CS, 

each case. CS, per 100 CS. cS. Only Removed 
Total Alkali % as Na, O, 

before Run...... mye 2.69 2.89 2.55 2.64 2.53 
Total Alkali % after Run .. sae 2.37 1.79 2.05 1.69 
Na,S,O, grams rer litet be 

fore Run ‘ 00 2.21 0.16 22 me: 
Na.S.O. grams per liter aft 

es Run ; 7.81 8.75 9.389 6.95 8.53 
Na CNS grams per liter be 

fore Run 00 00 00 .00 .00 
NaCNS grams per liter after 

Run OU OO 2 00 00 
Grams Soda consumed pet 

Run 244.7 227.2 332.1 257.8 367.1 
Grams Soda converted to 

Na.S.O 229.0 191.6 285.5 197.0 243.6 
% of the Soda used con 

verted to Na.S.O 93.5 84.3 R5.9 6.5 66.2 

c 7. 2 | 

Grams Soda converted Lo 

NaCNS OW 00 9.14 00 00 
Av. H,S in grains per 100 

cu. ft. Gas $43 431. 459. 199. 563. 
Av. HCN in grains per 100 

cu. {t. Gas.... None Nese 10.6 None None 
Av. CS, in grains per 100 

cu. ft. Gas oD : 15. 100. 15. None None 
Cubic Feet of Gas Passed.... 1160. 1100. 1140 1320 1130. 
Pounds of HS Removed...... 908 677 .796 O41 907 
Pounds Soda consumed per 

lb. H.S removed................ 593 .739 920 602 89? 
Ash content of S recovered 3.49 7.97 13.50 9.76 9.59 


% Kill See Table VIII 


Other tests were made, using Botrytis, and these tests showed 
greater germination than with the Monilia. In Test No. 5, the 
results appear to be nearly as good as the sulphur paste. How- 
ever, in this run, alcoholic potash was used to remove the carbon 
disulphide and, although a catch bottle was used, some of the 
Xanthate formed in this manner might have entrained with the 
gas and become lodged in the sulphur, causing its increased activ- 
ity. Additional work along this line will, no doubt, give us a 
clue to the real toxic property and, thus, we shall be in a position 
to control it and capitalize on its advertising value. In connection 
with this work, some additional measurements were made as to 
the particle size of the sulphur and a few comparisons with com- 
mercial grades. 
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TABLE VIII 
SPORE GERMINATION TESTS WITH PREPARED 
SULERURS 


(Second Run) 


April 16, 1927 


a = S 
= ~~ SE ES 
“* ~ } bh 
© G S ¥ S 
2 > 5 2 : D 
Z. ‘= ms, Z. St ae: 
1. (15 grs. CS: per 100) Monilia 0.5 132 54 40.8 
Se Se ee ee a: Monilia 0.5 216 49 22.6 
3. (HCN and C§;).......... Monilia 0.5 234 59 25.2 
‘| Ca BE os Sivas Monilia 0.5 208 73 35.0 
5. (CS: removed)........... Monilia 0.5 316 ) 2.8* 
Crude Sulphur Paste........ Monilia 0.5 550 s 1.4 
Crude Sulphur Paste........ Monilia 0.5 202 4 1.9 


(Note: All results are after 10 days’ suspension. ) 
* This sulphur against Botrytis showed a germination of 17.2 
per cent, 
Table IX shows some figures on sizes, most of which are recent 
measurements: 
TABLE IX 
SIZES OF THE PARTICLES OF COMMERCIAL SULPHURS 


Sizes Number in each group of sizes for 20 particles 
r.G.&E. 
microns Ground Ground Re- Pre- 
(0.001 mm) Flower Roll Flowers covered S. cipitated 
bE a ea 0 2 2 20 5 
OO NGS BS 2 7 7 0 10 
8 POISE A, 5 6 1] U 5 
RRS SUC oe 11 4 0 Q U 
ee a Af 2 ] 0 0 0 


Most of the recovered sulphurs are below 15 microns and many 
are too small to be measured. 

An independent investigator has reported sizes of our sulphur 
as low as nine-tenths of a micron, with no real assurance that 
this particle is not in itself a floculate. In addition to the work 
done last year, the sulphur has been tried recently on such blights 
as asparagus rust, peach, apple and rose mildew and rust on 
prunes. Additional work has been done with the cotton leaf hop- 
per, lettuce mildew, soil fertilizer and as a neutralizer for black 
alkali. The sulphur has been applied to these various blights in 
districts all the way from Mexico to Canada, east to the Missis- 
sippi River and through the cotton belt in the south. It has been 
interesting to note the rapidity with which alkaline soils may be 
reclaimed through the application of from one-half to two tons 
of our sulphur per acre. One user reports, after an application, 
that he was able to plant alfalfa within three months’ time, when 
ordinarily a whole season would elapse before any kind of results 
could be obtained. The figures given in Table X show the per- 
centage of sulphur oxidized to sulphate in two sandy California 
soils, namely, Oakley and Fresno. These figures are corrected 
for the sulphate introduced with the sulphur itself. 


TABLE X 
_ OXIDATION DATA 


Pounds Nov. 21, Nov. 28, Dec. 19, Feb. 3, 
Per Acre 1925 1925 1925 1926 

P. G. & E. 86% Sulphur 

Fresno— 500 36.2 59.2 92.6 98.5 
1000 26.8 47.0 63.7 96.1 
2000 14.3 39.1 55.3 84.5 

Oakley— 500 41.9 55.6 62.4 97.3 
1000 31.6 45.0 69.0 87.7 
2000 21.3 31.1 40.2 63.0 

P. G. & E. Tar Free 

Fresno— 1000 13.6 25.0 35.1 64.2 

Oakley— 1000 15.1 26.9 34.7 61.5 

Commercial Sulphur—A 

Fresno— 500 5.7 17.7 35.1 74.6 
1000 3.4 15.1 36.5 69.4 
2000 2.9 16.6 27.8 56.6 

Oakley— 500 5.7 21.7 42.2 64.7 
1000 6.1 17.8 39.2 64.7 
2000 5.0 12.5 24.3 58.2 

Commercial Sulphur—B 

Fresno— 1000 whitey Sanne ay epee - Sus 30.7 64.2 

Oakley— 1000 sei ie 32.5 63.7 
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The samples of sulphur were loaded into the soils on November 
8, 1925. ‘The amounts used correspond to 500, 1000, 2000 pounds 
to the acre of soil. In the case of the P. G. and E. sulphur, larger 
amounts were added to compensate tor the non-sulphur products 
present, so that the amount of pure sulphur was equal to the other 
samples used. It will be noticed that the oxidation of the recov- 
ered sulphur was from 20 to 30 per cent nearer completion in the 
three month period than either of the commercial grades. 


Success has been had on three species of red spider on the 
prune, almonds, and citrus plants. The spider has always-been 
a serious foe to the fruit grower, and recent tests show remarkable 
killing power of the sulphur, besides having excellent spraying 
qualities. In other words, a few tons of our sulphur will take 
the place of a great number of the ordinary brands. Table No. 
XI gives some results on the red spider found on almond trees. 


TABLE Xi 
SULPHUR TESTS ON THE RED SPIDER 


Applied 9/12—Read 9/14—Temp. Range 58° to 98° F.—Glass 


Dead Alive 
Dust Application No. No. Pet. 

Ii—100 mesh dust.............. Te 1 05 
2—200 mesh dust......... ee a 4 Ol 
3—10% (100 mesh) 90% Diatoma- 

ceous Barth Dust....<..:.:....<...... 123 25 17. 
4— 50% (100 mesh) 50% Diatoma- 

ceous Earth Dust 40 9 18. 
5—10% Hydrated Lime 90% Sulphur 

en 47 20 29. 

Solution Application 

6—2% Lime Sulphur plus 0.6% Sul- 

phur SE LN OR TT 17 9 7 
7—0.6% Sulphur 100 mesh. g 3 16 23 
8—0.6% Sulphur 200 mesh........ 67 15 1 
9—0.6% (10% Sulphur plus Diato- 

maceous earth) .................. oo 18 19. 
10—0.6% (50% Sulphur plus 50% 

Diatomaceous earth) .. sali 11 6. 
11—0.6% (10% Lime plus 90% Sul- 

6 Sees ioteiaa ere 112 37 25. 
oa Sete ak ena a ee CIE 65 122 65. 


While this work is not concluded, considerable interest has been 
stimulated and, already, the demand has increased quite percept- 
ibly. Probably the most recent use for the sulphur is the combina- 
tion with whale oil to form a soap which is both an insecticide 
and fungicide. Of the many tests that have been given this type 
of material, we have _ to find an instance where other sulphur 
has proven superior, so, for this reason, we are only too glad to 
continue the work and cake this material famous in the improve- 
ment of farm products. 


CONCLUSIONS 


The sulphur recovery work of the past two years has estab- 
lished two very important factors: (1) That the recovery of sul- 
phur is well understood and a steady production can now be 
counted upon in commercial quantities. (2) This sulphur is as- 
sured a ready sale, as most of- the excellent qualities are well 
known and, besides, it is the only sulphur produced in California. 
Inasmuch as the trend of sulphur prices is upward, liquid puri- 
fication and sulphur recovery should continue in importance. 


Report of Compressor Plant Committee* 
COLOR SCHEME FOR PIPELINES 


HE Compressor Plant Committee for this year was requested 
to draw up a uniform color scheme for identifying pipe- 
lines in compressor plants. After considerable discussion, 
the Committee decided that the color scheme should include the 
entire gas plant. This makes it quite a different problem from 
the original. The Committee offers the following color scheme for 
discussion, but believes that this problem should be studied for 
another year before adopting a Pacific Coast Gas Association 
standard: 
Air Lines LENOIR PII OTE Dark Lead 
Drinking Water....... indies cibet ee Ashd ls i. <a 
Exhaust Steam 3 Light Brown 
Vacuum Gas Limes..................... .Dark Drab 


*A. B. Newby, Midway Gas Co., Chairman; S. §S. Donaldson, Midway Gas 
Co.: C. F. Mabee. Southern Counties Gas Co.: C. S. Pool, Ventura Fuel Co.: 
H. J. Smith, Pacific Gas & Electric Co.; J. E. Wallace, Industrial Fuel & Supply 
Co.; T. C. Wallace, Southern Counties Gas Co. 
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Gas Intake Lines, first stage above atmospheric 
ee Pe EE AEE AD Dark Brown 
Intermediate Pressure Gas Lines, first stage 


discharge and second stage intake Aluminum 


High Pressure Gas Lines Bronze 
Light Oil Lines : White 
Live Steam | Bright Yellow 
Oil Lines... Black 
Plant Water | Light Blue 
Drains. Maroon 
Tar Lines Pearl Grey 
Vent Lines Grey 
Wash Oil Lines Dark Blue 
Fire Lines Red 


It is extremely difhcult to obtain a color scheme for a large 
number of different lines that has suthcient contrast between the 
various colors. Therefore, it is necessary to keep the different 
lines to be identified to a minimum. If every line in the plant 
were identified, the color scheme would be so complicated that it 
would defeat the purpose. 


The following lines should be identified in a natural gas com- 
pressor plant: 

Vacuum Gas Lines 

Gas Intake Lines—first stage above atmospheric pressure 

Intermediate Pressure Gas Lines—first stage discharge and sec- 
ond stage intake 

High Pressure Gas Lines—second stage discharge 

Air Lines 

Plant Water Lines 

Fire Lines 
There are other lines in a compressor plant that may be identt- 
fied, but the lines mentioned above need identification more than 
the others. 

Bronze and aluminum paints were chosen for the discharge lines 
because they withstand high temperatures better than other paints. 
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For identification purposes painting the flanges on the fittings 
should be sufficient. By doing this a fitting, such as a by-pass valve 
that normally operates closed with suction pressure on one side 
of the valve and discharge pressure on the other side, could have 
the flanges on one side painted the color to denote intake pressure 
and the other side the color to denote discharge pressure. 


PLANT LOGS 


The Committee on Compressor Plants last year talked of draw- 
ing up a set of plant logs to be used by members of the Associa- 
tion. Their reason was two-fold: first, to insure correct records 
being kept; second, to have a uniform base upon which to com- 
pare operating costs. The idea was given up because it was too 
large a step to be undertaken at one time. The plant records have 
to tie in with the accounting system, so they cannot always be 
readily changed. 

This year’s Committee thought that if a start could be made 
in this direction it would be well worth while. With the above 
ideas in mind, the Committee drew up the repair log shown in 
Figure 1. The most common method of keeping a repair log is to 
record in a book the repairs made and date made. One serious 
disadvantage of this method is that information is hard to find 
after it has been recorded. Another method that is sometimes used 
is to have a heading for each unit of each part of the equipment 
and write the repairs down under the proper heading. In the re- 
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Fig. 4. Diagrammatic sketch of Ventura Fuel Company 
compressor installation at Ventura, Calif. 


pair log shown we have tried to combine the advantage of the two 
systems into a log that classifies certain large units of equipment. 
For example, under the heading “Power Cylinders’, all repairs 
made to any part of the power cylinder comes under this heading 
and would include items such as power packing, pistons, rings, 
piston rods, cylinder heads, ete. 

The date in the vertical column is the key to the log. For in- 
stance, if the power packing is changed, the date would be given 
in the vertical column under the heading “Power Cylinder”, and 
the repairs made would be written horizontally across the sheet. 
With this type of log, there is always sufhcient room to record 
all necessary information, as the repair being recorded is not con- 
fined to any particular space on the sheet. At the same time there 
is no space on the log that is wasted. The general headings at the 
top of the sheet can be made suitable for any plant, and the head- 
ings for each column can be made suitable for any equipment. 
The log may be made in bound book form, or in loose leaf form. 
The bound book form has the advantage that there is less chance 
of any sheets being lost. If the loose leaf form is used the record 
can be typed on the typewriter. 

Figure No. 2 shows the log adapted to gas lines; Figure No. 3 
shows the log adapted to water lines. 


SAFETY WORK 


All industries are paying more and more attention to safety, 
and it is gratifying to know that the gas companies are not only 
doing what the law requires in the way of safety, but are leaders 
in the safety movement. One of the greatest safety steps that has 
been made in recent years is to equip compressor plants with non- 
return valves on plant discharge lines, quick closing valves with 
remote control on plant intake lines, and accessible and adequate 
blow-offs or bleeders on plant piping. 

Figure No. 4 is a diagrammatic sketch of the installation of the 
Ventura Fuel Company’s plant at Ventura, California. The non- 
return valve is located on the main plant discharge line, and the 
quick closing valve with remote control is on the main plant in- 
take lines. The control valve or valves may be located at any 
convenient place. ‘The non-return valve is automatic in_ its 
operation. 

Figure No. 5 shows a similar installation at the Southern Coun- 
ties Gas Company’s plant in the Ventura Avenue Oil Field. This 
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Fig. 5. Southern Counties Gas Company installation 
at Ventura, Calif. 


plant compresses gas to 400 pounds, and has a daily capacity of 
approximately 30,000,000 cubic feet. The plant may be shut down 
and all the gas blown out of the lines in one minute and 38 
seconds. 

We all know the importance of fire drills, and the reasons for 
holding them, but it seems that all too frequently we are inclined 
to forget about them. It may be that the construction crew is at 
work; we think we are too busy, or it isn’t practicable to hold a 
fire drill. Fire drills should be held at least once a month to 
insure that the equipment is in good order, and that the men are 
familiar with the drills and use of equipment. A weekly inspec- 
tion of all valves should be part of the routine of every compressor 
plant. Who has not, at some time tried to close or open a seldom- 
used valve quickly, and found it stuck tight! Perhaps the valve 
would be all right if one could get at it, but someone has unloaded 
heavy material on the manhole cover! This valve inspection can- 
not be over emphasized, both from a safety and an operating 
standpoint. 


Automatic Suction Unloading of 
Compressors 


By Harry J. SMITH 
Pacific Gas and Electric Company 


HIS paper is written with the idea of giving the method of 
operation and installation of automatic suction unloading 
for reciprocating gas compressors that are driven by 
synchronous and induction motors. Practically all installations in 
the Pacific Gas and Electric Company are of this type, and Ex- 
hibit “A” sets forth these various installations. 

The automatic suction unloading referred to is the type that 
opens the suction valves in each end of the cylinder and not the 
type used in the suction line to the compressor. . In the latter type 
it has been found impossible to keep the suction unloader of the 
Jarecki type lubricated on account of its size, and due to the fail- 
ure to lubricate, the valve sticks and becomes inoperative. We 
have installed three or four of the Jarecki type of suction un- 
loaders and in every instance it was necessary for us to return 
to the old method of throttling the suction valve and this method 
means a loss in power. This is not true of the automatic suction 
unloading where the suction valves of the compressor are held 
wide open, as in this case the gas merely passes into the cylinder 
and is then returned to the suction pipe without compression and 
this continues as long as the compressor remains unloaded. 

Due to the wide variations in pressure and volume from hour 
to hour, which also means a wide variation from day to day, it was 
necessary to find a new method that would give a more flexible 
means of operation to take care of the loads as they occur with a 
minimum amount of power and labor. 

The most recent compressor station completed is located at 50th 
Avenue and Clement Street, Melrose, East Oakland, and this paper 
gives the details in regards to installation and operation. This 
station has three synchronous motor driven compressors, one having 
a displacement of 312,990 cubic feet per hour and driven by a 600- 
horsepower synchronous motor, the other two having a displace- 
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Size Cubie Feet 
Date of per Hour 


Plant Installed Compressor Displacement 
I 

(1) Fresno 1922 20x16 

(Duplex) 155 ,40C 
(2) Sacramento 1924 20x 16 

(Duplex) 155 ,490 
(3) Sacramento 1925 23x21 

( Duplex) 217 ,728 
(4) Valleio 1926 i+xiZ 

(Duplex) 65 ,035 
(5) Marysviile 1924 12x10 

(Simplex) 21 450 
(6) San Rafael 1924 20x16 

( Duplex) 155 ,490 
(7) San Rafael 1925 21x18 

(Duplex) 172 ,800 
(8) Melrose 1927 27x24 

(Duplex) 312 ,990 
(9) Meirose 1927 28x30) 

( Duplex) 255 .600 
(10) Melrose 1927 28x30 

(Duplex) 955 .600 


Exhibit A—I nstallations ot automatic suction unloading for reciprocating gas compressors, 


Pressure Horse 

Range Motor Drive Power Voltage R. P. M. 
12-40 Svnehronous Direct 350 2°00) 295 
12-60 Synchronous Direct 400 4000 DD5 
12-60 | Synchronous Direct 600 1000 180) 
12-60 Synchronous Direct 150 1000 957 
10-100 | Induction Belt 60) 220 275 
10-60 “vyochronous Direct 100 un) 995 
10—60 Synchronous Direct 4) 1000 OM) 
R—50) Synchrouons Direct HOO 1O00 164 
RAO Synchronous Ihirect 500 100 1() 
8-50 Synchronous Direct 500 $000 100 


Pacific Gas 


and Electric Company 


ment of 255,600 cubic feet each per hour and driven by 500-horse- 
power synchronous motors. The compressors have a maximum 
pressure of 50 pound gauge and can be operated automatically on 
any pressure as low as eight pounds gauge. 


The automatic suction unloader used is of the diaphragm type 
and when the predetermined pressure is reached, the diaphragm 
operates a set of levers that connects to a hydraulic pilot valve, 
thus allowing a water pressure of 20 pounds, or greater, which is 
furnished from an outside source, to move the hydraulic piston, 
which uncovers the gas port in an auxiliary cylinder, thus allow- 
ing the gas to pass on to the unloading pistons over each suction 
valve. When the pressure drops one pound below the predeter- 
mined pressure, the diaphragm again operates the same set of 
levers in the opposite direction, which reverses the flow of water 
to the opposite end of the hydraulic cylinder, thus cutting off the 
supply of gas from the unloading pistons, but leaving it free to 
return to the suction pipe line of the compressor. Exhibits “B” 
and “C” are photographs of this automatic pressure control. 


The usual method for automatic regulation is accomplished by 
sliding a weight along a lever as in this way the pressure can be 
increased or decreased according to the pressure required, and if 
the pressure is being changed quite frequently, it means that a 
considerable portion of the operator's time must be given to pres- 
sure changes, as can be visualized more readily by studying the 
pressure chart, Exhibit “D”. In order to make the operation of 
these compressors more flexible, as it is necessary to operate on 
three different pressures, a new idea was worked out, thereby 


Exhibit B. 


Automatic pressure control. 


eliminating the sliding of the weight. This was accomplished by 
bleeding the gas away from the diaphragm through a pipe leading 
to the ofhce where all gauges are mounted, and by the manipula- 
tion of a three-quarter inch needle valve, the correct amount of 
gas can be returned to the suction pipe to give any pressure desir¢ 


Installation of automatic pressure control. 


Exhibit C. 


Exhibit “E’’ shows the needle valve control in the othce and the 


pressures as shown on Exhibit “D” were controlled by this method. 
There are two sources of gas supply required for operating the 
automatic unloading; one is to the diaphragm and the other to 
the suction unloading valves. The supplying of gas to the dia- 
phragm is taken off the discharge side of the compressor and is 
passed through a small surge tank, 6 inches in diameter by 
12 inches long, which is installed to eliminate the pulsations of the 
compressor discharge on the diaphragm. The three-quarter inch 
line leading to the othce is connected to the line between the surge 
tank and the diaphragm, and in this line is placed a '%4¢-inch 
diameter orifice, as we find that this gives a more sensitive regu- 
lation. 


The gas pressure for operating the suction valves in the com- 
pressor is taken off the discharge pipe at any point beyond the 
discharge valve, and from this point a one-inch pipe connects to 
two small oil filter tanks, one above the other. The lower one is 
filled with oil and the upper one is merely a reservoir to be used 
to catch the oil and to keep it from bleeding into the discharge line 
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Exhibit D. Pressure chart 


when the compressor is shut down. This is due to passing the 
gas to the bottom of the lower oil tank and when the compressor 
is shut down, the pressure is greater at the top of the oil, thus 
forcing the oil to the upper tank. When the pressure is dissipated, 
the oil returns to the lower tank. The reason for passing the gas 
through oil is that the gas carries over a small amount of oil for 
lubricating the unloading pistons, otherwise the naphthalene and 
tar in the gas would accumulate on the cylinder walls, which would 
keep the unloading piston from working. Exhibit “F” gives the 
details of these tanks. 


It has been found through experiments that the cylinders should 
be either cast iron or brass and the pistons should be cast iron 
with cast iron snap rings. The snap rings are used to make a 
tight fit between the piston and the cylinder, as the gas must not 
be allowed to pass through to the compressor cylinder; this gives 
the greatest reduction in pressure, as well as the minimum amount 
of friction. If solid pistons are used, there will be a difference in 
the expansion of the various metals, thereby making it impossible 
to keep the gas from bypassing into the compressor cylinder, which 
must be avoided in this method of operation. The cast iron pistons 
used on these compressors are four inches in diameter. These pis- 
tons are equipped with three one-quarter inch snap rings which 
are necessary to give the minimum discharge pressure of eight 
pounds gauge. ‘The area of the piston is 12.56 square inches, 


Exhibit E. Arrangement of pilot valves 
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meaning that it requires 100 pounds total pressure on the pistons 
to open the suction valves for automatic unloading at the mini- 
mum pressure. Each of these pistons has connected to it a set of 
fingers which holds open the suction valves when the compressor is 
unloaded. In order to place the compressor in operation, the fin- 
gers holding open the suction valve must be released and under 
each piston is placed a coil spring with 4¢-inch diameter wire, and 
when the pressure is removed from the top of the piston, the spring 
lifts these fingers off the suction valves, allowing the compressor 
to go into operation. 


We have found that the compressor operates best fully loaded 
and entirely unloaded, and under these conditions a light weight 
fiy wheel is all that is needed to take care of the unbalanced con- 
dition, but half loads and quarter loads create very heavy pulsa- 
tions in the winding of the synchronous motor under this method 
of automatic suction unloading, and this should be avoided. 


A by-pass line between the discharge and suction of the com- 
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Exhibit F. Diagram of oil filter tanks used with automatic 
suction unloading system. 


pressor was necessary before we started using automatic suction 
unloading for the starting of the compressor, but with the auto- 
matic suction unloading all that is necessary to start the compres- 
sor is to open a small valve and allow the gas to flow from the 
distribution system to the unloading pistons and the pressure 
created on the pistons opens the suction valves and the compressor 
is then ready to start. 


The operation is very simple and requires very little attention 
on the part of the operator as the pilot valves are located along 
side of the pressure gauges in the office, which makes it very con- 
venient for maintaining the pressures desired. 


The cost of the automatic suction unloader is no more than the 
cost of a by-pass line between the discharge and suction of the 
compressor formerly used. We know that a power saving is pos- 
sible under this new method of operation and regret that it has 
been impossible to have tests made at this time, but at some future 
date tests will be made to prove this point. 
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Condensing and Scrubbing* 


Note: Footnotes accompanying this paper will be found on Page 119. 


HIS committee has been requested to recommend the most 

up-to-date practice in condensing and scrubbing methods 

and equipment applicable to Pacific Coast fuel-oil gas. ‘The 
assignment is assumed to include methods and equipment for cool- 
ing the gas to atmospheric temperature and simultaneously remov- 
ing the substances which exist as solids or are condensed as liquids, 
namely lampblack, tar and naphthalene. Because it has been 
found desirable in modern practice to reduce the naphthalene, 
gum forming hydrocarbons, organic surphur and hydrocyanic acid 
to a minimum, the removal of these con- 
stituents will also be given some consid- 
eration. The dehydration of gas will be 
considered by the committee on Dust and 
Moisture Control. 


SEPARATION OF LAMPBLACK 


The problem of separating as much as 
possible of free carbon or lampblack low 
in volatile matter from fuel-oil gas was 
considered by the committee on Tar and 
Lampblack Removal in 1925." The gen- 
eral conclusion drawn at that time was 
to the effect that the least trouble with 
separating lampblack from fuel-oil gas 
by the wash-box method should be ex- 
perienced by designing and operating a 
wash-box to remove the lampblack while 
in a floating state and prevent as much 
as possible the formation and accumulation of high tar content 
material by using the smaller type boxes which expose a smaller 
surface area and are more thoroughly and violently agitated by 
the gas escaping under the dip pipe, thus insuring against settling 
of solid matter therein. 

Since the previous report, no outstanding improvements in the 
common method of removing lampblack from fuel-oil gas, appear 
to have been made, at least none has come to the attention of this 
committee. 

However, as suggested in the mentioned report, electrical pre- 
cipitation of lampblack from hot gas while the tar is in the vapor 
state, still looms as a possible contender to the present method. 
As mentioned, such a process will have the great advantage of 
producing a practically dry lampblack and thus eliminate the 
great expense entailed in the present method, of drying the lamp- 
black before it can be utilized. 

Considerable progress appears to have been made in electrically 
precipitating particles from hot smelter and producer gases, but 
so far as known, no attempt has been made to commercially pre- 
cipitate lampblack from hot fuel-oil gases. Bradley” claims elec- 
trical precipitation to be applicable over a range of operating 
temperatures from a point at least as low as 32'F., to at least as 
high as 1000°F. The precipitation of lampblack low in volatile 
matter from fuel-oil gas should be quite possible at a temperature 
not over 700 to 750°F. The chief problem to be solved will of 
course be preventing the cooling of the apparatus to a point where 
tar will condense sufficiently to give a sticky mass with the lamp- 
black. But the solution of this difficulty by feeding a heat insu- 
lated precipitator with hot gases from two or more generators, 
with wash-boxes in reserve for emergency, is not beyond the realm 
of present day possibilities. 

N. W. Sultzer® mentions that the application of Cottrell equip- 
ment to hot fuel gases has only recently been given careful study. 
Tests have been completed in which gas from a coke fired pro- 
ducer was treated in a Cottrell Precipitator at a temperature aver- 
aging 600 to 800°F., removing 95 to 99 per cent of the solids. 
Further investigation is contemplated on treating soft coal pro- 
ducer gas at a temperature as high as 1400°F. The precipitation 
of lampblack from fuel-oil gas, commercially, by electrical means 
may therefore not be many years hence. 


CONDENSING AND SCRUBBING FOR TAR 


As in the case of lampblack removal, no outstanding improve- 
ments in the method commonly used for scrubbing tar from Pacific 
Coast fuel-oil gas, appear to have been made in the past two years. 
In the report of the Tar and Lampblack Removal committee of 
1925’, the general conclusion was drawn that due to the viscous 
nature of fuel-oil gas tar, primary scrubbers must generally be 
operated at a temperature well over 100°F. Because of the high 
percentage of naphthalene in the tar and gas, further cooling is 
generally accompanied by frequent stoppages in the apparatus 
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necessitating shut-downs for steaming out, which difficulty can 
perhaps be best overcome by circulating or recirculating water at 
a high rate over the grids to prevent adhesion of tar and naph- 
thalene as in the Doherty Washer-Cooler.*. This type of cooler 
is also claimed to be very effective as a tar fog extractor. 


Very good results in the operation of primary scrubbers, have 
been obtained at Portland, Oregon, by simply recirculating the 
wash liquor at a high rate with no cooling other than that which 
takes place through the scrubber shell and evaporation from sur- 
face in tar box. The liquor is recirculated at a rate of about 300 
gallons per minute, over a 10°x30’ umbrella type scrubber, the tar 
and water discharging into a primary tar box, the tar settling to 
the bottom and water overflowing into another compartment from 
which it is again pumped over the scrubber. The liquor attains 
130 to 160 F., at which temperature practically all Pacific Coast 
fuel-oil gas tars are more or less fluid’. This method removes the 
major portion and most viscous tar so completely, that no secondary 
scrubbers are used. The gas is charged directly to a relief holder 
where some tar fog settles out and is pumped off the bottom in a 
uid state, and then through a washer-cooler before entering 
purifiers, ; 


The fundamentals of condensing and scrubbing and factors in 
design of absorption apparatus were covered by the A.G.A. Com- 
mittee on Condensing and Scrubbing in 1923.° Heat transfer in 
tubular gas condensers, and economic factors in gas condensing 
and their influence on condenser design, were considered by the 
1925 committee’. These subjects have been covered so well in the 
reports mentioned, that this committee felt it unnecessary to dwell 
upon them further. Let it suffice to mention that water scrubbing 
for reduction of tar and naphthalene content of gas, is primarily a 
heat transfer process in which the gas is partially devaporized or 
dehumidified. That is, the process primarily affects those con- 
stituents only whose partial pressure in the hot or warm gas is 
greater than their saturation pressure at the lowest temperature 
involved in the cooling process. The water serves both as cooling 
medium and carrier for the insoluble condensed matter. Conse- 
quently, the best this process can hope to accomplish under efficient 
operation is almost completely removing from gas the high boiling 
tar hydrocarbons, only partially removing ingredients having an 
appreciable vapor pressure at normal temperatures such as naph- 
thalene, and removing little or no light oils or other hydrocarbons 
having a comparatively high vapor pressure at these temperatures, 
excepting, of course, the small amount absorbed by the separated 
tar and naphthalene. ‘To completely remove naphthalene and the 
lower boiling hydrocarbons, absorption by washing gas with oil 
must therefore be resorted to. 


But before proceeding to the oil washing process, a word must 
again be said about electrical precipitation. In the field of tar 
removal from gas, this process has made remarkable progress for 
the few years of its existence, the aggregate treatment capacity of 
installations in operation and under construction to date for treat- 
ing manufactured gas alone, being approximately 250 million cu. 
ft. per day’. 

Sultzer’ points out the following operating features and advan- 
tages: 

i—The ethciency of tar removal is practically independent of the 
amount of tar present in the inlet gas, that is, practically identical 
percentages of tar removal are obtained with equivalent rate of 
gas treatment irrespective of whether the inlet gas has high or low 
tar content. 


2—The ethciency of tar removal increases, although not in direct 
proportion, with a decrease in rate of gas treatment. 


3—Practically any desired removal of the tar is possible with 
Cottrell equipment. ‘The relations governing operation are such 
that if the content of tar in the raw gas is known, equipment can 
be installed to reduce the tar content in the cleaned gas to prac- 
tically any required minimum. 


4—Cottrell equipment sets up practically no resistance to gas 
flow, the pressure drop from inlet to outlet of precipitator amount- 
ing to less than 0.5 inch of water. 


5—The precipitator is self cleansing if the separated material is 
free flowing so that the only shutdowns or interruptions to service 
are for occasional inspection and wiping of insulators. This en- 
tails about one-half hour time about every six weeks. 


6—Cottrell equipment is compact and requires little space. In 
addition, its construction is such that in some instances existing 
shaving scrubbers may be converted into precipitators, thus reduc- 
ing initial plant cost. 

7—Operating costs are a minimum as depreciation, repairs and 


maintenance are practically negligible. No special labor or atten- 
tion is necessary for the operation. ‘The only direct operating 
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cost is for the electrical power consumed which approximates 5 
to 8 kilowatt hours per million cu. ft. of gas treated. 


Sultzer points out further that the foregoing indicates quite 
clearly that Cottrell equipment has certain distinct advantages 
over the ordinary P. and A. tar extractors and shaving scrubbers. 
He claims tests conducted by several gas companies indicate that 
the P. and A. extractor will reduce the tar content in a gas to a 
minimum of about 0.25 grains per cu. ft. Cottrell equipment is 
claimed to be able to reduce this tar content as low as .00005 
grains per cu. ft. on a commercial scale 


H. M. Pier™ answers some of the questions raised against the 
Cottrell process in the following: 


i—Electrical precipitation of tar does not cause any physical or 
chemical change in the tar, and it will precipitate that moisture 
which is entrained, but not that in vapor form. It will not break 
down an emulsion, nor will it cause any emulsion to form. 


2—The close temperature control necessary for good operation 
of P. and A. tar extractors, for example, is not necessary with the 
Cottrell system. 


3—The precipitator itself requires no housing, and can be placed 
out in the open. The electrical equipment must be protected from 
the weather and is placed in a separate building. 


4—In order to have an explosion anywhere on the gas plant, it 
is first necessary to have an explosive mixture, which is possible 
only over a limited range of gas and air combination. If an 
explosive mixture passes through the precipitator, there will be no 
explosion unless there is an arc-over at the same instant the ex- 
plosive mixture is in the precipitator. Arc-overs occur at infre- 
quent intervals. The normal corona will not ignite an explosive 
mixture. There is no reason for an explosive mixture at any 
time, and the possibility of it reaching the precipitator at all is 
extremely remote, and the chance for an explosive mixture reach- 
ing the precipitator at the same time an arc-over occurs, is almost 
impossible. Then, too, if there is an explosive mixture in the 
mains, an explosion is possible anywhere on the plant, or in the 
mains outside the plant, which would rather occur in the precipi- 
tator where the pressure is most easily released. In over 20 in- 
stallations in operation the past 2 or 3 years, and treating an 
aggregate of something in excess of 300 million cu. ft. per day, 
there have been no explosions. 


5—It is possible under certain conditions for the Cottrell Cir- 
cult to cause interference with radio reception, but this interference 
is by no means general, and is encountered only in isolated cases. 
However, anticipating such occurrence, a thorough study of the 
radio problem has been made by precipitation engineers with the 
result that there has been developed a suitable set of absorber coils, 
which when installed, have without exception solved the interfer- 
ence problem. 


6—It is not true that the Cottrell process strips the gas or re- 
duces its B.t.u. value. The gas has the same heating value 
after passing through the precipitator as the same gas after pass- 
ing through any other type of tar remover having the same eth- 
ciency as the precipitator. 


J. Weyl’ describes a method consisting of placing electrical pre- 
cipitators before and after coolers, thus treating the gas in the 
first stage precipitator at a temperature of 175-195°F. and in the 
second stage at approximately 70-85°F. The tar separated from 
lignite and coke-oven gas in the first stage precipitator contained 
only 0.5 to 1.0 per cent water, while the second stage, separated 
mostly water with a small quantity of thin oil. The analysis of 
materials separated in the precipitators and coolers plainly showed 
the effect of fractional condensation, the high boiling tar separ- 
ating first and the lighter oils last. At the producer gas plant, it 
was necessary to cool the gas before the first stage precipitator 
to 190-212 F. by means of water sprays in the inlet pipe line. 
This installation operated continuously and satisfactorily for two 
years detarring the gas to a degree of 0.005 to 0.0025 grains 
per cu. ft. 


A separate test at a temperature of 300 to 355°F. in the first 
stage precipitator gave tar of much higher boiling range. Weyl 
mentions that if the temperature is raised still higher in the first 
stage, until the condensation point of the tar has been passed, only 
dry dust will be precipitated in this stage. A process is also de- 
scribed wherein producer gas is led from the generators to a dust 
chamber in which the temperature is regulated by means of water 
sprays and the dust permitted to settle out, after which the gas is 
cooled to 160-195 F. before entering the first stage insulated pre- 
cipitator. 


In applying the Cottrell precipitator to fuel-oil gases, it will be 
necessary, however, to observe certain precautions as mentioned by 
Mr. Frank Wills”. Because the wash-box method of separating 
lampblack cools the gas to 145-180°F." and because some of*the 
fuel-oil gas tars are not very free flowing at these temperatures, 
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the use of the Cottrell process may prove unsatisfactory unless 
temperatures can be carried somewhat higher at outlet wash-box, 
which may be detrimental due to passing more lampblack. As a 
means of separating tar fog from fuel-oil gas after cooling to 60- 
80°F., electrical precipitation may prove still less satisfactory be- 
cause the naphthalene content of oils at this stage of purification 
is usually so high that the oils or thin tar solidify at these tem- 
peratures. This condensate is more easily carried away in water 
suspension, as in a washer-cooler. 


Should electrical precipitation of lampblack from hot gases come 
into general practice, then a similar process for detarring fuel-oil 
gas at a temperature above the dew point of water would un- 
doubtedly be both practical and highly desirable as a means of 
producing dry tar. Until then, however, the process is applicable 
in special cases only. Although Weyl obtained practically dry tar 
when treating gases at a temperature as low as 160°F., it is very 
doubtful that tar from fuel-oil gas treated at this same or slightly 
higher temperature after passing through a wash-box, will also be 
practically dry because of the large amount of mist entrained in 
the gas after its passage through water. An electrical precipi- 
tator placed after a wash-box can therefore hardly be expected to 
precipitate dry tar. 


OIL WASHING 


Having cooled the gas to practically atmospheric temperature by 
passing it through wash-box, tar scrubbers and washer-cooler, and 
having removed all the substances which are not permanent gases 
excepting perhaps a trace of tar fog, the next consideration is re- 
ducing the naphthalene, gum forming hydrocarbons, and possibly 
also organic sulphur to a minimum. So much excellent work has 
been done on naphthalene removal and oil washing in general by 
previous committees under Messrs. K. C. Tomlinson!!-'* and J. E. 
Spelce!® that the ground has been pretty well covered. However, 
there are some phases of the problem which can still be enlarged 
upon and some recent rather remarkable developments made to 
warrant a further discussion of the theory and practice connected 
therewith. 


In order to thoroughly appreciate and understand what or what 
not to expect from an oil washing plant for naphthalene removal, 
or plant for removal of other hydrocarbon vapors from gas, it is 
perhaps advisable to delve somewhat deeper into the theory of 
oil washing. For the sake of clearness, it will be necessary in 
this discussion to give a rather elementary summary of the phys- 
ical laws involved in the process and repeat some of the work 
of the aforementioned committees. 


Theoretical Principles Involved in Oil Washing 


The elementary considerations to be taken into account in a 
study of the absorption of gases or vapors by liquids, are as fol- 
lows: 

“When a gas is brought into contact with any selected liquid, 
the gas is absorbed by it, but the quantity absorbed varies greatly 
with the liquid employed, with the gas used, as well as with the 
temperature and pressure. In any case when the maximum 
amount has been absorbed under the prevailing conditions, there 
results a state of affairs such that the same number of molecules 
of the gas pass into the liquid and pass from the liquid into the 
gaseous space above, in unit time. The system consisting of the 
gas and the liquid is then said to be in a state of equilibrium.’ 


“Different gases are differently soluble in a given liquid. The 
concentration of a saturated solution depends on the nature of 
solvent and solute, on the temperature and on the pressure. It is 
a general rule, without any exception, that the higher the tem- 
perature the less the solubility of a gas.” 


~ 


“The distribution law expresses a mathematically constant ratio 
between the concentration of a given species in any two phases of 
a system at constant temperature. It expresses the ratio equally 
well whatever possible combination of gaseous, liquid or solid 
phases is under observation. It has, however, required a long 
period of time for this entirely general form of the law to be 
recognized; initially only special combinations of phases were 
known to fall within its scope. The first statement of the law, 
covering only the equilibrium between a gas and its solution in 
a liquid, was made by Wm. Henry and is commonly referred to 
as Henry's Law.” 

The most generalized expression for Henry’s Law and likewise 
a direct algebraic statement of the distribution law is, 


Cy 
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Where (C:) is the concentration of the gas in the liquid phase, 
(C,) the concentration of the gas in the gaseous phase and (K) 
a constant. The law merely states that the concentrations of any 
single molecular species in two phases at equilibrium bear a con- 
stant ratio to each other. The constant K, or ratio between the 
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concentrations in the two phases is known as the coefficient of 
solubility.” 

Bunsen expressed his results somewhat differently. He deter- 
mined experimentally the volume of a gas which dissolved in 
1 c.c. of the liquid at a given temperature, the gas exerting a pres- 
sure of 760 m.m. He then applied gas laws and reduced this 
found volume to normal conditions of O°C, and this calculated 
volume is what is called The Bunsen Coefhcient of Absorption 
found in some handbooks and texts on absorption.” 


In the case of a mixture of gases, if there is no chemical reac- 
tion between the gaseous particles, it has been found that each gas 
conducts itself as though the other gas were not present. In fact 
all the physical properties, such as the pressure exerted on the 
walls of the containing vessel, the specific heat, etc., experience no 
change. Hence, if we have a mixture of gases in contact with a 
liquid, each individual gaseous species exerts its own individual 
pressure, and according to Henry's Law, the amount of this par- 
ticular gas absorbed should be proportional to this pressure. It 
has been shown by Dalton that the solubility of a gas is unaffected 
by the presence of other gases and that the amount of each ab- 
sorbed is proportional to its own partial pressure. This is known 
as the Absorption Law of Dalton.” 


Since the pressure of a gas is proportional to the number of 
particles present per unit volume according to Henry’s Law, the 
vapor pressure of a liquid due to any molecular species present 
will be proportional to the number of particles of this molceular 
species present in the liquid. Expressed mathematically, 

P=CK 
that is, the vapor pressure of a liquid, (P) is proportional to 
(C) the concentration in terms of mol-fraction of the liquid exist- 
ing in the form of the molecular species which gives rise to the 
vapor pressure (P). If we consider a pure liquid in which the 
same molecular species exists in both the liquid and vapor phase, 
this fraction (C) becomes equal to unity and (K), the propor- 
tionality factor, equals the vapor pressure of the pure liquid 
which we may express by (P.). The equation may then be ex- 
pressed as, 
3, ee FD 

which is the simplest expression of Raoult’s law for vapor pres- 
sure lowering and states that the vapor pressure of a solution is 
proportional to the mol-fraction of the solvent present in the solu- 
tion.” Raoult’s law therefore merely generalizes Henry’s law, the 
latter expressing the vapor pressure of solute from dilute solution 
while the former expresses this relation over the entire range of 
concentration. 

The mol-fraction method of expressing the composition of solu- 
tions is explained as follows: 


If a solution is composed of (n) gram-mols of solute and (N) 
gram-mols of solvent, the mol-fraction of solute would be n/N-rn. 
Substituting in equation (1), 

n 


P= P, (NTp)......... (2) 


where (P) will be the vapor pressure of the solute from solution, 
or the partial vapor pressure of its vapor in a gas mixture above 
the solution when equilibrium is established between the two 
phases, and (P.) is the vapor pressure of the pure solute at the 
temperature of the solution. 


It will be necessary to emphasize that the above law is applic- 
able only in such cases where the effect of changing composition 
on the properties of the solution is capable of quantitative expres- 
sion i.e., in the case of the so-called “perfect” or “ideal’’ solutions. 
“Such a solution is one in which the volume change accompanying 
a small dilution is additive, and no effect is noted other than the 
alteration of the volume of the solution. The absence of any heat 
effect on dilution is a good criterion that a solution is ideal. The 
deviation of a solution from ideality depends upon the nature of 
the constituents of the solution, the solute and the solvent, and on 
the concentration of the solution. Increased dilution, in general, 
causes all solutions to approach the ideal condition, the nature of 
the components determining to what extent dilution must be in- 
creased before ideal conditions are realized. This range of con- 
centration over which the relations derived for ideal solutions may 
be expected to hold will, therefore, vary with the nature of the 
individual substances concerned.” 


According to Hildebrand=- there are several reasons for pre- 
ferring Raoult’s law for the definition of the ideal solution. In 
the first place it rests upon a more satisfactory theoretical basis. 
If we consider a binary liquid mixture whose molecules are sufh- 
ciently alike in the attractive forces they exert so that a given 
molecule is under the same attractive and repulsive forces in the 
mixture as in its own pure liquid, then it is obvious that the ten- 
dency of that molecule to escape from the liquid phase (which is 
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measured by its partial vapor pressure), is independent of the 
composition of the mixture. However, the partial vapor pressure 
of that component is determined not only by the escaping tendency 
of a single molecule but also by the number of molecules, so that 
the partial pressure of the solute is to its saturation pressure as 
the number of molecules of solute is to the total number of 
molecules or, 
P’Po.=n(N-+n)=C [Same as equation (1) and (2) ] 

“If we can discover a satisfactory measure of the likeness of 
two species, it is evident, first that we will be able to predict what 
substances will obey this relation, and second, that deviations 
from Raoult’s law will be related to differences in these inter- 
molecular forces between the two liquids. A comprehensive theory 
of solutions, therefore, may be based upon Raoult’s law and devia- 


, 


tions therefrom.’’== 


“A second advantage of Raoult’s law is its apparent agreement 
with experimental data for a large number of solutions over the 
entire range of concentrations.’’=- 


Raoult’s law, therefore, serves as a basis for the following gen- 
eral characteristics of solutions of gases in liquids:” 

i—A gas will be equally soluble in all solvents at a given par- 
tial pressure, since P/P, = C. 

2—The solubility is proportional to the partial pressure, since 
(P,) depends only upon temperature. 

3—The gas with the higher critical temperature and boiling 
point will be more soluble than one with a lower critical temper- 
ature, since (P.) will be smaller for the former. 

4—The solubility of a gas diminishes with increasing tempera- 
ture. 

Other general theorems drawn by Hildebrand on this subject 
are: 

I—If Raoult’s law holds throughout the whole range of com- 
positions for one component of a binary mixture it holds for the 
other.” 

2—If Raoult’s law holds for the solvent in dilute solutions only, 
Henry's law holds for the solute in dilute solutions only.” 

3—The usual effect of increasing the temperature is to cause a 
system to approach more closely to Raoult’s law.° 

A positive deviation from Raoult’s law corresponds to smaller 
solubility for a gas and a negative deviation corresponds to 
greater solubility than would be estimated by direct application of 
the law.” 

Deviations from Raoult’s law have been shown to be related to 
the following: 

1—Heat of mixing: When Raoult’s law is obeyed by a solution 
through a range of temperature there is no heat effect when the 
pure liquids are mixed. A positive deviation from Raoult’s law 
is generally accompanied by an absorption of heat when the pure 
liquids are mixed, and a negative deviation is generally accom- 
panied by an evolution of heat upon mixing the pure liquids. 

2—Volume changes on mixing liquids: Solutions which obey 
Raoult’s law at all pressures are formed from their components in 
the pure liquid state with no change in volume. Positive devia- 
tions from Raoult’s law are usually accompanied by an expansion 
in volume when the pure liquids are mixed, while negative devia- 
tions are accompanied by a contraction.~ 

On the basis of the above properties of solutions, it is therefore 
concluded that unless liquids are sufhciently alike to show the 
same values for the terms in the thermodynamic equation of state, 
they cannot be sufficiently alike to obey Raoult’s law under vary- 
ing temperature and pressure. 

If the molecules of a binary mixture unite to form a compound, 
it is evident that the number of uncombined molecules of each 
species and hence the escaping tendency of the species, will be 
reduced. Negative deviations from Raoult’s law and increas¢ 
solubilities therefore tend to occur when the components of a solu- 
tion have that abnormally greater attraction for each other whic! 
leads to the formation of solvates, or chemical compounds between 
solvent and solute. On the other hand, if molecules of one species 
associate, that is, combine to form a certain proportion of double 
molecules which are dissociated into single molecules as this com- 
ponent is diluted with the other, the unassociated component is 
squeezed out of solution and the deviation becomes positive, cor- 
responding to a decrease in solubility. 


ov 


Applicability of Raoult’s Law to Oil Washing 

Before applying the theory of solutions and Raoult’s law to the 
problem of absorbing hydrocarbon vapors from gases, it is there- 
fore in order to find out approximately the magnitude and direc- 
tion of the deviations from ideality when using different types 
of absorption oil on Pacific Coast fuel gases. 

H. S. and M. D. Davis” in working with absorption of light 
oils from gases, found that the vapor pressure of benzene from 
two dilute solutions in oil at the same temperature, one approxi- 
mately double the concentration of the other, was directly propo 
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tional to the concentration in accordance with Henry’s law but 
the values obtained did not check the theoretical. They also 
found that the vapor pressure of benzene from dilute solution of 
definite concentration to the vapor pressure of the pure solvent is 
independent of the temperature, which is also in accordance with 
the distribution law. ‘The absorption oil used was apparently a tar 
distillate of 205 molecular weight and the results retabulated 
(Table No. 1). 
TABLE NO. 1 
M.M. Hg. VAPOR PRESSURE OF C,H, 
FROM SOLUTION 
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x ~ = z = if 
_— eee Xe & ee re SI 
1.00 2.58 23.2 84.3 2.28 2.18 + 4.3 
4.74 11.6 23.2 84.3 10.8 9.8 +10.2 
8.70 20.0 23.2 84.3 19.9 16.9 +17.7 
1.00 2.58 41.2 192. 4.88 4.96 — 1.6 

65 23.8 41.2 192. 52.0 45.7 + 13.8 
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K. Bunte and E. Frei* working on the same problem, also found 
the vapor pressure of benzene from solution in wash oil to increase 
directly with the concentration within the limits of their experi- 
ments, up to 10 per cent benzene in coal tar distillate, but the 
experimental figures again did not check Raoult’s law. With 10 
per cent by weight of benzene in their coal tar absorption oil of 
146 average molecular weight, the results are as shown in Table 
No. 2. 
TABLE NO. 2 
M.M. Hg. VAPOR PRESSURE OF C,H, 
FROM SOLUTION 


| 
| 
| 


- - S 
rT += S 
O s a 
se OS c. a= = v 
os = = = > a) 

~ = vy La | 

es - ete os eee oe fc . See. Se 
10 17.2 10 47 14 8.1 +73 
10 17.2 20 75 22 12.9 +70 
10 17.2 30 118 31 20.3 +53 
10 17.2 40 181 43 31.2 +38 


The tendency of the vapor pressure to approach Raoult’s law more 
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closely at higher temperatures, is shown. The conclusion was 
drawn that Raoult’s law requires a coefhcient to correct for tem- 
perature and other discrepancies. 

R. E. Wilson and E. P. Wylde™ in a study of vapor pressure of 
volatile solvents, found the relations shown in Fig. 1 to 3 for 
solutions of hexane, benzene and cyclohexane in paraffin and 
asphalt base and California oils. The per cent deviation from 
Raoult’s law for each combination at 20 mol per cent concentra- 
tion and 25°C are shown in Table No. 3. 


TABLE NO. 3 
PARTIAL PRESSURE OF SOLUTE AS PER CENT OF THAT 
FOR PURE SOLUTE 


. % Dev- 

Solvent Solute Found Raoult iation 
Parathn base oil Hexane 16 20 —20 
Parathn base oil Cyclohexane 12 20 —40 
Parathn base oil Benzene 10 20 —50 
Asphalt base oil Hexane 29 20 +45 
Asphalt base oil Cyclohexane 18 20 —10 
Asphalt base oil Benzene 12 20 —40 
California oil Cyclohexane 23 20 +15 
California oil Cyclohexane 22 20 +10 


The figures show that the vapor pressure of most of the com- 
binations check quite reasonably with Raoult’s law, particularly 
the combinations of hexane in parafhn base oil, cyclohexane in 
asphalt base oil and both hexane and cyclohexane in California 
or cyclo-parafin base oil, indicating as mentioned by Hildebrand 
that Raoult’s law holds more closely for those combinations in 
which the ingredients have “like” properties. 

Later, R. E. Wilson and H. S. Davis” working on relative ab- 
sorption efhciencies of wash oils for benzene, found the relations 
shown in Fig. 4. The gas oils numbers (2) and (3) were light and 
heavy mid-continent distillate, respectively, and number (8) a coal 
tar oil. The vapor pressure of benzene from the mid-continent 
or mixed base oils compares closely with that from California oil 
in Fig. 3. At 20 mol per cent, the coal tar oil shows a deviation 
of +35% as compared with +62% found by Bunte and Frei at 
approximately the same concentration and temperature. 

R. C. Cantelo” carried out experiments to find if Raoult’s law 
applies to a solution of natural gas gasoline in mineral seal oil 
of the same source. ‘The results obtained are shown in Table 
No. 4. 

TABLE NO. 4 


- v 
7 Z 
v — vo Lv -. ¢ 
= ) im eo “ > 
35 = as “e 5 
Ti oon —_— & o = oO 5 = - 
7 5 oF a, 9 ao, ° oe . 
J = co S ty oy A ss 
DP “ © > > >= 
wD x 2 row a : v = 
- s cle = = E A 
pO = = = wd 
RS. >. oe. A ee ae ie seam Tlie 
190 1 26 450 
1.86 .0499 26 22 21 — 5.0 
3.74 .0964 26 43 40 — 70 
6.62 163 26 73 69 == §.3 
100 1 30 = * Sake 526 
3.14 .0817 30 43 39 -—. 9.3 
5.69 .143 30 75 68 — 92 
8.45 .203 30 106 93 12.5 
9.65 | «218 : 30 as 114 as 102 ae —10.5 


These results show a slight negative deviation, indicating a 
tendency toward chemical combination, especially at the higher 
temperature and concentration. 

G. Galingaert and L. B. Hitchcock” in working on the applica- 
tion of the phase rule to the calculation of liquid and vapor com- 
positions in binary systems, and deviations from Raoult’s law for 
hydrocarbon mixtures, obtained results with mixtures of pentane, 
heptane, butane, benzene and straw oil, which compared favorably 
with those of Wilson, Wylde, Davis and Cantelo. At 20 mol 
per cent and 25°C. they found the following deviations from 


Raoult’s law: 
% Deviation from 


Solvent Solute Raoult’s Law 
Heptane Pentane 7 
Pentane Butane + 4 
Straw Oil Butane — 2.6 
Benzene Butane +64 


Here again it is indicated that “like” dissolves “like.” 
On the basis of the evidence presented, one can conclude that 
to determine an approximate figure for the vapor pressure of 
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solute from any given solution of the types discussed at any ordi- 
nary temperature, it is necessary to know: 

1—The approximate vapor pressure (P.) of the pure volatile 
solute at the temperature in question. 


2—The approximate molecular weight of the solvent. 


3—The direction and approximate magnitude of the deviation 
from Raoult’s law for the given type of combination at the tem- 
perature and concentration in question.~ 


Since the evidence points towards rather small deviations from 
Raoult’s law for combinations of like substances, the coefhcient 
becomes negligible when considering such combinations as benzene 
and cyclohexane in California absorption oil, the most likely com- 
bination to be dealt with on the Pacific Coast in the absorption 
of light oil from manufactured gas and gasoline from California 
natural gas. The apparent error of +5 to +15 per cent can be 
neglected for most practical purposes, and the assumption made 
that Raoult’s law can be applied directly to these combinations. 
When a greater accuracy is required, it will be necessary to de- 
termine the actual deviation from Rdoult’s law of vapor pressure 
of the combination under investigation. 


Assuming Raoult’s law to be directly applicable, the first and 
most important point for consideration in the absorption of hydro- 
carbon vapor from gas, is the amount of solvent or absorption 
oil required to completely remove that vapor by washing the gas 
in a perfect counter-current contacting device or scrubber. With 
such a scrubber, the least amount of absorption oil which can be 
used to completely remove the vapor will be the amount which, 
when the vapor pressure of the hydrocarbon from solution in the 
oil equals the partial pressure of its vapor in the gas, can carry 
the hydrocarbon away from the scrubber in solution as fast as its 
vapor is carried to the scrubber by the gas. If less than this 
amount of absorption oil is circulated into contact with the gas, 
complete removal of the vapor will be impossible regardless of 
how efhcient the scrubber may be in causing contact between the 
gas and oil. If, on the other hand, more than this amount of oil 
is required to completely remove the vapor from the gas, indica- 
tions are that the contact is imperfect and the scrubber is at fault, 
in which case, an increase in size or efhciency of the scrubber 
instead of an increase in oil rate, is the logical solution to the 
difficulty. Consequently the first and most important data required 
in the design of an absorption system are the relations between 
oil rate and temperature, for as will be shown later, the oil rate 
is independent of the quantity of vapor in the gas except for such 
hydrocarbons as naphthalene which are not soluble in oil in all 
proportions. Knowing the oil rates required to completely remove 
the vapor in question at ordinary operating temperatures, the 
problem then simply resolves itself into designing a scrubbing 
system to operate efficiently at these oil rates. 


Development of Formula for Oil Rates™ 


Starting with equation (2) for Raoult’s law: 


n 
P —_ Po 
N +n 
n, the number of gram or pound mols of solute equals g/m where 
g equals grams or pounds of solute in solution and m equals the 
molecular weight of the solute. Likewise N—G/M where G equals 
grams or pounds of solvent and M its molecular weight. 


g/m ) gM 
Therefore: P=Po = Po (3 
( G/M+¢/m ( Gm+gM 
Let the solute content of solution in terms of pounds per 100 
pounds be expressed by w, (per cent by weight). Then the weight 
of solvent will be (100—w), and, ; 
wM 
(100 —-w)m+wM 


In this equation the vapor pressure (P) of the solute from solution 
is found in terms of mm of Hg. 

To find the vapor content of the gas in equilibrium with the 
solution (when partial pressure of vapor in gas equals the vapor 
pressure of vapor from salution) Dalton’s law is applied: 

4 V 100 P 
— = —or V=-— 

760 100 760 
where (V) is the per cent by volume of vapor in the gas and 
(P) is its partial pressure, or vapor pressure from solution under 
the conditions mentioned. 


Let the vapor content of the gas in terms of pounds per 1000 
cu. ft., to correspond with w (per cent by weight in solution), be 
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represented by (x). Since a pound mol equals 378 cu. ft. at 60 F. 
and 30° Hg., the volume of vapor per M cu. ft. will be 10V/378 
lb. mols, and: 


iOmV 
xX = 
378 


where m equals the molecular weight of vapor. 


Solving for V, 
37.8 x 


1) 


But V also equals 100P/760, equation (5), therefore: 


37.8 x 100 P 
m 700 
and, x = Pm/287 = 0.00348 (Pm 6 


or, P = 28/ x/m 
Substitute in equation (4 


287x Po wM 


m m(100—w)+w™M 


28700 x m 


and, w= 
287 x (m—M)+mMP, 


100 
M M Po 
m 28/7 x 


From this equation, the per cent by weight (w) of vapor in solu- 
tion can be calculated knowing the molecular weight of solvent 
(M) and solute or vapor (m), the vapor pressure of the pure 
solute (P.) in mm of Hg. at the temperature of the solution, and 
the pounds of vapor per M cu. ft. of gas (x) under standard con- 
ditions, 60°F. and 30°” Hg. Since in any particular case, the 
molecular weight of solvent (M) and solute (m), and the vapor 
pressure of pure solute (P.) at a given temperature, are constant, 
it simply becomes necessary to determine the amount (x) of vapor 
in the gas being treated in order to determine the amount (w) 
of vapor absorbed in the solvent, or vice versa. 

When washing a gas counter-currentiy in a very efhcient con- 
tacting device for removal of a vapor by solution in the circulating 
medium, the solution of vapor in absorbent leaving the apparatus 
will be in equilibrium with the vapor in the rich gas as previously 
mentioned. Under these conditions: 


Lbs. of vapor per M of gas 


Lbs. of solution per M of vas 
Lbs. of vapor per !b. of solution’ 


x 


w (100 


Let (Y) equal pounds of enriched wash liquor (solution) per M 
of gas, then: 


100 x 100 x 
VW « " 
Ww 100 
AY M Po 
- j 
m 287 x 


and solving, 


Mx 
a a + 0.00348 M Po 
mM 


by substitution from equation (7 


If A, equals pounds of fresh liquor per M of gas, then, 


Mx 
Ap = Y — x = 0.00348 MPo - 
m 


and by substitution for (x) from equation (6) and solving, 


Ap = 00348 M ( Po tans P) Pas 


In this equation the lean oil rate (Ap) varies inversely as (P 
the partial pressure or quantity of hydrocarbon vapor in the gas. 
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When the gas being treated is saturated with the vapor, P = P. 
and (A,) becomes zero which is theoretically correct when applied 
at the point of exit of the enriched solvent in a counter-current 
scrubbing system, for when P =P, an infinitesimal quantity of 
absorbent is sufficient to make (P) less than (P.) and fulfill the 
requirement on which the equation is based. But at the other end 
of an efficient scrubbing system, fresh or completely stripped wash- 
liquor is brought into contact with gas containing a mere trace 
of the vapor being absorbed. Here (P) is practically zero and 
the oil rate necessary for complete removal, at a maximum. Con- 
sequently the oil rate for complete removal of a vapor from a gas 
in a counter-current scrubbing system, will be more nearly gov- 
erned by the equation, 

Pin = D.GOSSS IE © eviiic cs. mes iii... | (9) 


Ordinarily in practice, (P) is so small as compared with (P.) for 
the low boiling hydrocarbons that equations (8) and (9) are almost 
identical anyway. 

In this equation, the oil rate in pounds per M cu. ft. of gas under 
standard conditions depends only on its molecular weight (M) 
and the vapor pressure (P.) of the pure hydrocarbon being ab- 
sorbed at the temperature of the solution. The oil rate is inde- 
pendent of the quantity of vapor in the gas for increasing the 
vapor content of the gas merely increases the concentration of the 
solution, leaving the system an equivalent amount in accordance 
with the distribution law. In other words, at a given oil rate and 
temperature, the percentage removal is theoretically constant re- 
gardless of variations in the vapor content of the gas. 

If: (Ag) equals gallons of absorbent per M cu. ft. of gas and 
(S) equals the specific gravity of solvent, then; 


Ap M Po 
Ag = = (0.000418 1 (10) 
8.35 > 

Since in practice, the absorption oil is recirculated after stripping 
off absorbed hydrocarbons, (M), its molecular weight remains 
practically constant and therefore the oil rate is governed chiefly 
by (P.), in turn depending on the temperature of the solution. 
A plot showing the relation between vapor pressure of the pure 
hydrocarbon being absorbed, and temperature, will therefore give 
all the information needed for calculating oil rates after the 
average molecular weight of the oil has been determined. 

In practice, manufactured and natural gas contain a large 
series of hydrocarbons, each of which acts as an absorbent for 
the others when dissolved in the absorption oil, thus tending to 
reduce the oil rate necessary for complete removal of any one 
particular hydrocarbon present in the gas being treated. But 
under normal concentration of vapors in fuel gases of the above 
type, this effect is small and negligible. 


A pplication of Formula for Wash-ecil Rate 


To illustrate the significance and importance of equation (9) 
er (10) in the absorption of hydrocarbons from commercial fuel 
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gases, Table No. 6 is given, based on an oil having an average 
° . . ° 

molecular weight of 200, circulating at a temperature of 68 F. 

(P.) for the various hydrocarbons was taken from Table No. 5. 


TABLE NO. 6 
OIL RATE FOR COMPLETE ABSORPTION 


Light oil Hydrocarbons P, at Ap Ag 
68°F S=0.90 
Carbon Disulphide 298 208 27.7 
Benzene 75 §2 6.9 
Toluene 22 15 2.0 
O-Xylene 6.4 4.5 6 
Naphthalene 026 nil. nil 
Gasoline Hydrocarbons 
Pentane 420 292 39.0 
Hexylene 139 97 12.9 
Hexane 123 86 11.5 
Cyclohexane 77 54 7.2 
Heptane 36 25 3.3 
Octane 13 9 1.2 
2.7 1.9 25 


Decane 

For the removal of light oil from manufactured gas, the data 
show that to completely remove carbon disulphide, about four 
times as much oil must be circulated as for benzene, 3.2 times as 
much for benzene as for toluene, etc., until for xylene and naph- 
thalene, the oil rate is exceedingly small. Similarly for gasoline 
hydrocarbons, pentane or low boiling hydrocarbons require the 
highest oil rate and decane or similar high boiling hydrocarbons, 
the least. 

From the foregoing it is plainly evident that the design of a 
light oil or gasoline absorption plant depends primarily on the 
lowest boiling hydrocarbon which the plant is intended to recover. 
If, for example, the plant is to be for the purpose of completely 
removing carbon disulphide, it must theoretically be capable of 
operating efhciently at an oil rate of at least 28 gal. per M cu. ft. 
of gas when the oil and gas temperature are 68°F and oil of 
200 average molecular weight is circulated, or at least 36 gal. 


‘per M if the temperature is expected to rise as high as 80°F, 


other conditions remaining the same. For benzene removal the 
theoretical rate under the same conditions will be only 7 to 10 
gal. per M of gas under which only about 7/28 or 25 per cent 
of the CS. will be removed with the benzol, but all of the higher 
boiling constituents such as toluene, xylene and naphthalene. For 
toluene recovery, an oil rate of at least 2 to 3 gal. per M of gas 
will be required at which rates only about 2/28 or 7 per cent of 
the CS. and 2/7 or 29 per cent of the benzene would be taken out, 
but all the xylene or solvent naphtha, and naphthalene. 

To illustrate further the effect of temperature on absorption of 
hydrocarbons from gas, Table No. 7 is given, showing the rela- 
tion between temperature and calculated oil rate for an oil of 
200 average molecular weight and 0.90 specific gravity. 


TABLE NO. 5 
M.M. HG. VAPOR PRESSURE OF HYDROCARBONS 


Light Oil Hydrocarbons 


Gasoline Hydrocarbons 
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50. 196 45.0 12.5 3.45 0062 282 87.0 77.0 47.0 21.0 7.0 1.30 
52 207 48.0 13.3 3.70 .0070 295 91.5 81.5 49.0 22.0 7.5 1.40 
54 217 a 14.2 3.95 0085 308 97.0 86.5 52.0 23.5 8.0 1.50 
56 228 54.0 15.2 4.25 0100 325 102.5 91.0 54.5 25.0 8.5 1.65 
58 238 57.0 16.2 4.60 .0120 337 108.5 96.5 58.0 26.5 9.0 1.78 
60 250 60.5 17.4 4.90 0145 353 114.0 101.5 61.0 28.0 9.8 1.92 
62 262 64.0 18.5 5.30 .0170 370 120.0 107.0 64.5 29.5 10.5 2.10 
64 274 67.5 19.7 5.65 0195 385 126.5 112.0 68.5 31.5 11.3 2.30 
66 286 71.0 20.9 6.05 0225 402 132.5 117.5 72.5 33.5 12.0 2.50 
68 298 75.0 22.2 6.45 .0260 420 139.0 123.0 77.0 36.0 12.9 2.70 
70 312 79.0 23.4 6.95 .0300 436 145.5 128.5 $1.0 38.0 13.9 2.93 
72 325 83.5 24.7 7.40 .0350 454 152.5 133.0 86.0 40.0 14.9 3.15 
74 340 88.0 26.0 7.95 0400 474 160.0 141.5 90.5 42.5 15.9 3.40 
76 354 93.0 27.3 8.45 .0460 495 168.0 149.0 95.5 45.0 16.9 3.65 
78 370 97.5 28.6 9.00 .0530 516 176.0 156.0 100.5 47.5 18.0 3.90 
80 386 102.5 29.9 9.60 0615 538 190.0 164.0 105.5 50.0 19.0 4.20 
82 401 108.0 31.2 10.20 .0710 562 194.0 172.0 110.0 52.5 20.0 4.45 
84 418 113.5 32.5 10.80 .0820 587 202.5 180.5 116.0 55.0 21.0 4.75 
86 435 119.0 33.8 11.45 0940 611 213.0 189.0 121.0 58.1 22.0 5.00 
88 452 124.5 34.8 12.05 1085 636 221.0 198.0 126.5 60.5 23.1 5.30 
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TABLE NO. 7 
GALLONS OF OIL PER M CU, FT. OF GAS (A,) FOR 
COMPLETE ABSORPTION 


Temp. F 50 60 70 80) 90) 

Light oil hydrocarbons 

Carbon Disulphide 18.2 23.2 29.0 35.9 43.6 
Benzene 2 5.6 7.5 9.5 12.1 
Toluene 1.15 1.62 2.18 2.78 3.36 
Xylene 35 46 65 89 1.17 
Gasoline hydrocarbons 

Pentane 26.2 32.8 40.6 50.0 61.4 
Hexylene 8.1 10.6 13.5 17.7 21.4 
Hexane 7.2 6 12.0 15.3 19.3 
Cyclohexane 4.4 5.7 7.4 9.8 12.2 
Heptane 1.95 2.6 3.5 4.6 5.9 
Octane 65 91 1.29 1.77 2.25 


The calculated effect of changing the average molecular weight 
of the absorption oil is shown in Table No. 8 assuming a tem- 
perature of 70°F. 

TABLE NO. 8 
POUNDS OF OIL PER M CU. FT. OF GAS (A,) FOR 
COMPLETE ABSORPTION 


Average Molecular Weight 150 175 200 225 250 
Light oil hydrocarbons 

Carbon Disulphide 163 190 217 244 271 
Benzene 41 48 55 62 69 
Toluene 12.2 14.2 16.3 18.3 30.3 
Xylene 3.6 4.2 4.8 5 6.0 
Gasoline hydrocarbons 

Pentane 228 265 303 341 378 
Hexylene 76 89 101 114 126 
Hexane 67 78 89 101 126 
Cyclohexane 42 49 56 69 71 
Heptane 20 23 26 30 33 
Octane 7.3 8.5 9.7 10.9 12.1 


Since the specific gravity of oils of different source will vary 
greatly for equal average molecular weight, the gallons required 
per M of gas will vary even though the weight relation may re- 
main constant. In the order of their descending specific gravity, 
the common types of absorption oils are, coal tar distillates, par- 
athn-base, asphalt-base and California oils. Consequently one 
would expect less gallons to be required of coal tar oil than of 
California oil. But because some coal tar oils show large posi- 
tive deviations from Raoult’s law for benzene absorption while 
California oils show practically none, the calculated advantage of 
less volume of coal tar oil of given molecular weight may be 
neutralized to a great extent. In cases where deviations from 
Raoult’s law are large it will, therefore, be necessary to make 
allowances in applying equations (9) or (10) but as previously 
mentioned, this deviation appears to be rather small-for solutions 


of benzene hydrocarbons and California natural gas gasoline in. 


California absorption oil, the cases under consideration. 

For oils of different molecular weight but same source, the 
average molecular weight usually decreases with specific gravity. 
Fig. 5 shows an approximate relation between these constants for 
California absorption oils. Consequently, although the decrease 
in molecular weight should cause a decrease in the weight of oil 
required for circulation in a given case, the corresponding decrease 
in specific gravity will tend to neutralize this effect with respect 
to gallonage of oil required. In other words, the decrease in 
volume of oil will be less than the expected decrease in weight. 

Referring to Table No. 7, the importance of operating an absorp- 
tion plant at the lowest temperature consistant with cooling fa- 
cilities and other factors, is plainly evident. An increase in tem- 
perature of only 10° above 60°F is theoretically equivalent to 
an increase in oil rate of from 30 per cent for the low boiling 
hydrocarbons, to as high as 45 per cent for the high boiling hydro- 
carbons. Therefore particularly in the case of naphthalene or 
similiar high boiling hydrocarbons, the temperature of operation is 
by far the most important factor affecting the oil rate. 

As to molecular weight of an absorption oil, it can be said that 
the oil best suited for a particular plant depends primarily on the 
boiling point of the highest boiling hydrocarbon which the plant 
is intended to recover from the gas being treated. For toluene, 
xvlene, naphthalene, octane or decane recovery, a California ab- 
sorption oil of about 215 average molecular weight, correspond- 
ing to an initial boiling point of about 500°F, is preferred if said 
hydrocarbons are to be stripped from the oil and recovered. If, as 
is frequently the case with naphthalene, more absorption is desired 
without recovery, then, of course, any light solvent will suffice as 
long as it is not so light as to vaporize excessively into the gas. 
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For the recovery of low boiling hydrocarbons such as natural 
gas gasoline or carbon disulphide, the lower molecular weight 
absorption oils can be used to advantage providing the accumula- 
tion of the higher boiling hydrocarbons from gas in the oil, due to 
inability to completely remove by stripping, will not cause difh- 
culties, as for example, the accumulation of naphthalene in an oil 
for CS. removal, in which case naphthalene will escape with the 
treated gas and cause stoppages in the mains. In such a case, 
two scrubbing systems will probably prove most satisfactory, one 
for complete naphthalene removal, including other high boiling 
naphtha constituents, and another for carbon disulphide and ben- 
zene, for it would be too costly to continually strip the large 
amount of oil required for complete CS. removal, of naphthalene 
and gum forming naphtha hydrocarbons. These latter products 
are the most difficult to remove from solution in oil and require 
prolonged treatment at high temperatures with steam for com- 
plete removal while CS. and similar low boiling hydrocarbons are 
easily removed from solution by application of moderate temper- 
atures under high vacuum. 
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Another point brought out by the foregoing theory of oil washing 
is that complete removal of a hydrocarbon vapor from gas 1s 
practically impossible even though the theory is based on the as- 
sumption that such is possible. Equations (9) and (10) show that 
the theoretical oil rate is independent of the concentration of vapor 
in the gas and that the percentage of vapor removed by any par- 
ticular wash oil circulated in a given scrubber at constant rate 
and temperature, is also constant. In other words if a particular 
scrubbing system is only 50 per cent efhcient, another similar 
system scrubbing the treated gas from the first, will remove only 
50 per cent of the vapor remaining. As the number of systems 
is increased the percentage recovery approaches but never equals 
100 per cent. This relation is illustrated more clearly in Table 
No. 9.” 

TABLE NO. 9 


No. of bays Percent. of Efficiency of Washing 


1 50 

2 75 

4 93.75 

6 98.44 
Infinite 100 


In the above, it is assumed that each bay is capable of 50 per 
cent efhciency with fresh oil. If the oil is circulated through each 
bay counter-current to the gas stream, the efhciency of a given 
number of bays will of course be somewhat less than in the former 
case. In practice, complete removal of a hydrocarbon vapor must 
therefore be interpreted as meaning a recovery so large that the 
amount of vapor remaining in the gas is negligible or uneconom- 
ical to recover. Usually 90 to 95 per cent recovery in absorption 
processes where no chemical action takes place, is considered eth- 
cient operation. Greater recovery would mean a large increase 
in scrubbing capacity for a few per cent increase in efhciency, an 
expense hardly justified. 


Naphthalene Removal by Oil Washing 

As shown in the preceding theoretical discussion of oil wash- 
ing, an exceedingly small amount of oil should suthce to remove 
naphthalene from gas if the naphthalene were soluble in the oil 
in all proportions. But such is not the case. The oils commonly 
used for the purpose, are saturated when they contain about 5 
to 15 per cent by weight of naphthalene in solution. 

As shown by Bunte” the vapor pressure of naphthalene from 
solution in wash oil rises to that of pure naphthalene when the 
naphthalene crystallizes from solution. Figure 6 taken from the 
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results of Bunte, shows the vapor pressure of naphthalene from 
two samples of fresh wash oil previously saturated at 0° and 20°C. 
respectively. The vapor pressure of the solution saturated at 20° 
is shown to follow that of pure naphthalene at temperatures be- 
low saturation, that is, below 20°C, while the oil saturated at 0° 
shows a much lower vapor pressure at these temperatures. Con- 
sequently, if an oil is circulated into contact with gas until naph- 
thalene crystallizes out of solution, the vapor pressure of the 
naphthalene from that solution will rise rapidly and permit the 
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escape of its vapor back into the gas until equilibrium is re-estab- 
lished, for as a rule solutions of naphthalene in oil supersaturate 
before crystallization starts. It is important therefore, that sufh- 
cient oil be circulated in a naphthalene washing system to keep 
this hydrocarbon in solution in all parts of the system in contact 
with the gas being treated. This amount of oil will then be the 
minimum quantity permissible for circulation. 


The rapid increase in vapor pressure of naphthalene from solu- 
tion in oil as saturation is approached, is further shown in Fig. 7.” 


Effect of Temperature: Since the solubility in oil and vapor 
pressure of naphthalene vary rather rapidly with temperature, 
the effect of temperature on naphthalene removal is an important 
factor. Lenze and Rettenmaier’’ describe a semi-commercial plant 
for cooling gas to a temperature of from 0° to —2°C by refrig- 
eration. Gas containing 13 to 26 grains per 100 cu. ft. at inlet, 
contained only 1.7 to 2.6 grains at outlet, 20 per cent of the con- 
densate distilled in light oil fraction and 80 per cent in naphthalene 
fraction. 

Ott" states that when the temperature of the gas was reduced 
from 95 F to 68-77 F the amount of naphthalene removed by oil 
washing was doubled, but that there is no advantage in cooling 
further. 

Pannertz® states that the temperature should not be above 68°F. 
Experiments on a small scale showed that oil at 104°F let pass 
about nine times the amount of naphthalene as oil at 64°F. On 
the other hand the committee on naphthalene of the British In- 
stitute of Gas Engineers” points out that when using hot tar. 
there is less chance for absorption of light-oil and a tendency for 
the tar to give up some illuminants, and a higher degree of solu- 
bility for naphthalene. Bunte” found the solubility of naphthalene 
in creosote wash oil to increase from 14 per cent at 50°F to 30 
per cent at 104°F, or approximately two fold while for the same 
temperature range the vapor pressure of naphthalene in saturated 
wet gas (P.) increases from .0062 to .355 mm, or 60 times. Scrub- 
bing for naphthalene at 60-70°F therefore appears most econom- 
ical and practical where the least oil consumption possible is 
desired. 


Oil Rates Required for Naphthalene Removal: Pannertz” reports 
that he reduced the naphthalene in gas to about 1.6 grains per 
100 cu. ft. by using a “Standard” washer and about 13 gallons 
of anthracene oil per MM of gas washed. 


Holliday” after experiments with washing agents and carriers 
found the most efficient treatment from a naphthalene extraction 
point of view to be washing the gas at the works in a rotary 
“Brush” type washer with petroleum oil. This washer, situated 
at the inlet to the oxide purifiers, and the use of about 10 gallons 
of oil per MM of gas, kept the naphthalene content of gas sup- 
plied at less than 1 grain per 100 cu. ft. 


Pike and West” in a two stage counter current washer con- 
suming 50 gallons of net scrubbing oil per MM of gas treated. 
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reduced the naphthalene content from 28 grains per 100 cu. ft. 
down to 3.8 grains using a special California crude oil known as 
Shamrock crude. Their analysis of the spent oil, showed it to 
contain only 4.5 per cent naphthalene. 


Kohr™ referring to the new Koppers Naphthalene Scrubber, 
states that this apparatus under summer conditions, consumed a 
maximum of 25 gallons of oil per MM of gas treated, reducing 
the naphthalene content to a mere trace. During winter, the use 
of only 5 gallons of oil per MM, gave the same results, 


From the foregoing references, it is quite evident that naphtha- 
lene can be removed from gas by a very small quantity of oil 
(10 to 20 gallons per MM) if the apparatus used is capable of 
efhciently contacting that amount of oil with the large volume of 
gas. ‘The most practical and economical solution to the naphtha- 
lene problem therefore appears to be the use of a scrubber or 
washer capable of functioning efhciently at an oil rate or con- 
sumption of 20 gallons per MM of gas or less. 


Although it has been realized for some time that very little oil 
is required for naphthalene removal, it has been the custom, espe- 
cially on the Pacific Coast, to effect this recovery with hurdle or 
grid filled tower scrubbers which, simply for complete wetting, 
require an oil rate far in excess of that necessary for naphthalene 
removal. 

It is further evident from the preceding theoretical and prac- 
tical considerations that the circulation of the least amount of 
oil possible for naphthalene removal will give the least loss in 
light oil and heat value from the gas. Kohr” shows that the 
loss in heat value of the gas is only about 0.5 B. t. u. per cu. 
ft. in the Koppers process. Lenze and Rettenmaier™” in removing 
naphthalene by refrigeration, found an indetectable loss in heating 
value. 

It should also be kept in mind that practically all data presented 
in the literature on naphthalene content of gases before and after 
scrubbing, were obtained by methods of analysis which include 
indene, styrene and coumarone as naphthalene, for as shown by 
Brown and Berger® these hydrocarbons form insoluble picrates in 
the method of naphthalene analysis commonly used. For coal 
gas, the picrate analysis for naphthalene was found to be in error 
by +20 to +40 per cent due to indene. For carburetted water 
gas, these errors range from +24 to +60 per cent. 


It was the intention of this committee to investigate the magni- 
tude of this error for Pacific Coast oil-gas but due to the fact that 
no standard method has yet been adopted for the test, it was 
deemed advisable to wait until this had been done. According 
to A. F. Kunberger, Chairman, Sub-Committee on Analysis and 
Tests, the American Gas Association will consider this matter in 
their 1927 meeting.” 

Practically all past data on naphthalene content of gases there- 
fore include the gum forming hydrocarbons mentioned, which 
being lower boiling than naphthalene, are more difficult to ab- 
sorb in a naphthalene washer with very low oil rate. Conse- 
quently, even though an oil rate may be sufficient to practically 
remove all the actual naphthalene vapor in a gas, a test on the 
treated gas may still indicate naphthalene by the picrate test due 
to traces of gum forming hydrocarbons. 


Naphthalene Washers 


The removal of naphthalene from gas with great economy and 
efhciency has been practiced in Europe for years. There, the rela- 
tion between oil rate and percentage recovery in efhcient scrub- 
bing has perhaps been more fully appreciated and washers de- 
veloped capable of reducing the naphthalene content of gas well 
below its dew point at the lowest temperature expected in the 
mains, with a minimum oil consumption. In recent years, how- 
ever, progress in developing efhcient naphthalene washers, has 
also been made in the United States. 

The most popular European naphthalene washers are the hori- 
zontal type in which the oil is distributed over slowly rotating 
segments alternately dipping in oil and contacting with gas as the 
oil flows counter current to the stream of gas through a number 
of bays or chambers. By this method, low oil rates are very 
easily regulated for oil cannot drain from the apparatus any 
faster than it is put in, and consequently this type of washer is 
well suited to naphthalene removal. Several types of horizontal 
scrubbers are manufactured, differing chiefly in the design of the 
oil wetted rotating segments. 

The W. C. Holmes “Rotary Brush Washer” for naphthalene ex- 
traction is one of the most popular British makes, and has been 
supplied to plants treating as high as 60 million cu. ft. of gas 
per day, requiring four washers of the largest size. Fig. 8 shows 
the general plan of the washers and Figure 9 a single chamber 
with a segment of the brush partly removed to show construc- 
tion and indicate the method of withdrawal through the man- 
hole when cleaning or repairs become necessary. Average tests 
over years on many works prove this washer capable of reducing 
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the naphthalene content of gas well under ™% grain per 100 cu. 
ft. with an oil rate of 24 U. S. gallons per MM per day at normal 
temperature of from 60-80°F. With this oil rate, it is claimed 
the calorific value of the gas is reduced not more than % B. t. u. 
per cu. ft. The differential pressure across this type of washer 
working on its maximum rated capacity is normally less than one 
inch water gauge. 

The “Brush” washers, like most other types of horizontal wash- 
ers, are built in units from four feet in diameter with six washing 
chambers, to twelve feet in diameter with twelve washing cham- 
bers. The larger size machines are, as a rule, divided into two 
halves with the engine and driving gear in the center. The power 
consumption is normally 1% B. H. P. per MM of gas per day 
on the smaller sizes and 1 B. H. P. on the larger machines, 
the steam pressure required at the engine being 50 to 80 pounds 
per square inch. 

As to cost, a machine for treating, say, two million feet of gas 
per day in England, complete with small oil pump driven from 
the washer engine shaft, small oil feed tank, with inlet, outlet and 
by-pass valves, delivered and erected on the gas company’s founda- 
tions would be approximately $7,800 while a machine capable of 
treating 12-14 million feet per day with all equipment, delivered 
and erected would cost approximately $21,900. Prices range from 
approximately $2.670 for one-half million plant to $21,900 for the 
largest machines.” 

Labor costs are claimed to be practically nil since all that is 
necessary is the attendance of a man for about one hour daily to 
oil the engine and gearing, and pump the small quantity of oil 
required for the day into the feed tank, and run off water, if any, 
which condenses out of the gas and settles to the bottom of the 
washer. Repair and maintenance work is also practically negli- 
gible because the engine and gearing are slow moving, the washer 
shaft revolving at 2-3 R. P. M. Washers erected twenty-five years 
ago are still in service giving complete satisfaction, mechanically 
and otherwise. Since that time, however the design has been much 
improved.” 

Although the W. C. Holmes and Co. builds other types of ma- 
chines and scrubbers, the “Brush” washers are recommended for 
naphthalene. The advantage claimed is that by using a horizontal 
washer with a number of washing chambers containing oil at 
falling levels, a minimum quantity of oil can be used in true 
counter current flow to the gas, and as the brushes fixed to the 
washer shaft revolve, they must necessarily pass through the oil 
and so become thoroughly wetted. In this way, since tae gas must 
pass through the brushes so wetted, it is always in intimate con- 
tact with the oil. Another point is that there is always a reserve 
of oil in each chamber of the washer, which allow for a consid- 
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erable fluctuation in the quantity of gas being treated, or for a rise 
in temperature, or for a failure in the supply of oil. On many Eng- 
lish works the practice is to add the required daily amount of oil 
to the washer at regular intervals, such as once or twice daily.” 


The “Whessoe’™ washer is the same as the “Brush” washer 
in principle but differs primarily in using a cluster of thin sheets 
or boards through which the gas must pass in place of the brush. 
The efficiency of this washer is about the same as that of the brush 
type. As to cost, a two million washer delivered f.o.b, the port 
of Middlesborough, would cost approximately $5,590, and a four 
million washer $7,770, these prices including the supply of special 
worm gears and steam engine or electric motor but exclusive of 
by-pass valves and connections. ‘The approximate back pressure 
varies from 1 inch to 1% inches with these washers according 
to conditions obtaining at the gas works.” 
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The “Standard”” washer is also a horizontal type, differing 
from the others chiefiv in the construction of the washing segments, 
which consist of bundles of corrugated wrought-iron sheets, the 
corrugations of alternate sheets crossing one another diagonally. 


[t is important to note that horizontal naphthalene scrubbers 
have capacities listed in terms of million cu. ft. per day, at which 
rate the back pressure is approximately 1 inch water gauge. For 
large plants, a number of units are installed to operate in parallel, 


the largest units being capable of treating about 12-14 million cu. 
tt. per day at the 1 inch back pressure. 


Regarding vertical centrifugal washers for naphthalene removal, 
unless it is permissable to use an excessive quantity of wash oil 
and to allow drop of 4 to 5 B.t.u. per cu. ft. of gas treated, such 
machines cannot be recommended. To be at all effective, this 
type of machine must produce a spray of such fineness that con- 
siderable quantities of oil are carried forward with the gas, and 
with only 20 gallons of oil fed into such a washer per million 
cu. ft. of gas per day, the washer would empty itself of oil in a 
very short time, or if re-circulated, the oil in the last chamber 
would soon be identical with that in the first and thus the advan- 
tage of true counter-current flow be lost. 


Tower scrubbers exhibit the same fault in that it is next to 
impossible to continuously circulate only 20 gallons of oil per 
million cu. ft, of gas treated through them in a true counter-current 
fashion and get good contact between gas and oil. When tower 
scrubbers are used for naphthalene removal in true counter-current 
fashion with a continuous flow of oil it is generally necessary to 
use so much oil in circulation that a benzol plant to recover the 
benzol absorbed, is necessary. 

The Koppers Company have recently developed a tower scrub- 
ber ingeniously modified to operate efhciently as a naphthalene 
scrubber. In order to efhciently contact the small amount of oil 
required with the large volume of gas in this type of apparatus, 
the scrubber is divided into two sections, the upper section being 
filled with specially designed hurdles or a combination of distribut- 
ing hurdles with selected steel or aluminum turnings, and the 
lower section with hurdles only. To completely wet the entire 
surface of the packing in the upper section with fresh oil, the oi! 
is automatically charged at periodic intervals in small quantities 
through a manifold or spray header to the individual sprays. Both 
the quantity of oil per “shot” and the frequncy of the shots are 
changed as desired.” 

The oil draining from the upper section is then re-circulated 
over the lower section at a rate of 20 gallons per M cu. ft. The 
amount of spent oil removed from the system is only that amount 
overflowing from the lower storage reservoir and is equal to the 
amount of fresh oil sprayed into the top section plus absorbed 
hydrocarbons. 

The process operates continuously with an oil consumption of 
5 to 25 gallons per million cu. ft. of gas, depending mostly upon 
temperature conditions, with an average napthalene removal of 
about 85 per cent. ‘The total oil consumed is so small that it ts 
seldom advisable to vary the oil rate for slight fluctuations in the 
daily load. The back pressure of the scrubber is generally less 
than 2 inches of water. 

The scrubber can be built in sizes suitable for large or small 
plants. The smallest unit in operation at present scrubs 2 thou- 
sand cu. ft. per day with the same oil efhciency as in the larger 
installations. An average efhciency of 96 per cent of all naphtha- 
lene and gum forming constituents figured as naphthalene, has 
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been attained. The cost of operation is claimed to be less than 
three-hundredths of a cent (0.030c) per cu. ft. of gas treated. 

The tower in the foreground of Fig. 10 represents a typical in- 
stallation of a Koppers Naphthalene Scrubber. A great advantage 
of this scrubber over the horizontal type is the smaller ground 
space required. 

Prices on the Koppers Napththalene Scrubbers range approxi- 
matly as follows: A 500,000 cu. ft. per day scrubber, complete, 
including 8-inch inlet and outlet connections but exclusive of gas 
by-pass, is quoted at approximately $9,200 delivered and erected 
on company’s foundation on Pacific Coast. A 15-million cu. ft. 
scrubber, complete, with 30-inch inlet and outlet connections but 
exclusive of gas by-pass, is quoted at approximately $33,500 under 
the same conditions. 

Terry” describes a method wherein naphthalene removal is 
effected with tower scrubbers filled with wooden grids by using 
a circulating system resembling the Koppers method. The towers 
had previously been used for benzol recovery, for which an oil 
rate of 10 gals. per M cu. ft. of gas was used. To prevent absorp- 
tion of benzol in naphthalene scrubbing, this rate was cut to about 
one-hundredth as much, or about 100 gallons per MM, but in order 
to do this, fresh oil was sprayed into the top of the last scrubber 
in hourly increments instead of continuously, all the oil being in- 
troduced within a few minutes, thus to thoroughly wet the grids. 
The oil drained into a pump tank below the scrubber and was 
recirculated through the first scrubber at a rate of about 500 gallons 
per MM of gas passed. From time to time some of the recirculated 
oil was returned to the carburetted water gas plant for use in the 
sets. A similar process was used on coal gas of lower naphthalene 
content. The average results reported for the last six months of 
1926 are shown in Table No. 10. 


TABLE NO. 10 
Naphthalene WashOil 
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This method permits a low oil consumption for naphthalene re- 
moval in grid filled tower scrubbers. Although the method reduces 
the naphthalene to only 1.5-3.0 grains per 100 cu. ft., it is highly 
probable this is mostly gum forming hydrocarbons not likely to 
cause stoppages in distribution systems. The method, though 
quite efhcient with respect to naphthalene removal, consumes about 
2 to 8 times as much oil as the methods previously described, due 
to impossibility of more intimately contacting gas and oil in this 
type of scrubber. However, the method may serve as a means of 
combating the naphthalene problem at plants where tower scrub- 
bers are already available. 


Because the production of naphthalene far exceeds the demand, 
the spent wash liquor from naphthalene absorption in plants can 
hardly be profitably treated for its recovery and consequently is 
generally used in oil gas generators for gas making. The Kop- 
pers Company claims no increase in naphthalene content of gas 
by this practice. The W. C. Holmes Co.” gives data in which 
an oil containing 5.4 per cent naphthalene was used in the car- 
buretor of a water gas plant, showing that the naphthalene content 
of gas at inlet and outlet purifiers was not affected. In practice 
when the spent oil is mixed with oil being fed to the generator, 
the naphthalene content of the mixture entering the generators 
will be far less than above. In Pacific Coast oil-gas practice, the 
proportion would be about 20 gallons of spent oil to 8,000 gallons 
of fuel oil. 


Fuel oil is quite viscous to use in naphthalene washers of the 
types considered and consequently gas or Diesel oil are recom- 
mended. This will necessitate storage space for fresh naphtha- 
lene solvent at fuel-oil gas plants. One carload of gas oil, 10,000 
gal., will suffice to wash 500 million cu. ft. of gas of naphthalene 
at the rate of 20 gallons per MM. The oil storage tank would 
therefore not be very large at even the largest plants. 

Prices at El Segundo in carload lots are quoted as follows: 
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Fig. 10. Naphthalene scrubber, Chicago 


2.38 cents per gal. for fuel oil, 2.74 cents for Diesel oil and 6.0 
cents for gas oil. Since Diesel oil is almost as cheap as fuel oil 
and has a viscosity of 85 sec. Saybolt at 70°F. as compared with 
about 5000 sec. for 18°Be. fuel oil, the Diesel oil appears best 
suited to naphthalene removal at plants where gas oil is not al- 
ready in use for gas manufacture. The cost of Diesel oil over fuel 
oil to treat one million cu. ft. of gas for naphthalene removal 
would be only 7.2 cents while for gas oil, it would be 72.4 cents, 
assuming that fuel oil at the same rate would be capable of eth- 
cient naphthalene removal. 

Fuel oi! may possibly give fairly good results when used in 
washers of the horizontal type with motor driven washing seg- 
ments but in tower scrubbers of the Koppers type it can hardly be 
recommended. 

To summarize, naphthalene removal from manufactured gas by 
absorption in oil can be effected with an oil rate of 5 to 20 gals. 
per million cu. ft. of gas at normal temperatures in apparatus 
properly designed to efficiently contact this small amount of oil 
with the large volume of gas. A single tower scrubber filled with 
wooden grids, a method commonly used, cannot be recommended 
for naphthalene «crubbing, for with an oil rate sufhcient to remove 
90 to 95 per cent of the naphthalene in this type of apparatus too 
much light oil will be absorbed and the heat value of the gas 
reduced considerably, while if the oil is fed to the scrubber in 
“shots” at the rate of about 50-100 gals. per million cu. ft. of gas, 
only about 50 per cent of the naphthalene will be removed, which 
is hardly sufficient. With two tower scrubbers in series, one receiv- 
ing oil in “shots” and the other by recirculation as previously 
described, the naphthalene recovery can be increased to 80-95 per 
cent with an oil consumption somewhat in excess of that required 
in a properly designed apparatus. Because fuel oil is too viscous 
for eficient wetting of contact surfaces at low oil rates, Diesel or 
gas oil is recommended for naphthalene washers or scrubbers. 


Oil Injection 

Another method commonly used, especially in Europe, of prevent- 
ing naphthalene stoppages consists of fogging a naphthalene sol- 
vent into the gas leaving the plant. With a suitable oil, a consump- 
tion of as little as 3-5 gallons per MM cu. ft. should be suth- 
cient.” This method is recommended as a partial protection 
against corrosion in the distribution of dry gas. The amount of 
oil required for lubricating dry gas systems should be even smaller 
than the figures mentioned above, because such oil would not be 
continually removed by the condensed moisture. The oil would 
prevent any difficulties due to dust formation and will tend to seal 
minute openings in joints or élséwhere that might otherwise permit 
some loss of gas. Finally it should obviate any risk of iron car- 
bonyl formation that appears to exist, especially in compressed gas 
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systems where carbon monoxide is brought into contact with un- 
protected metal.” 

In practice, the amount of oil injected into mains varies from 
® to 25 gallons per MM,” which is as much or more than is 
used in efhcient naphthalene washers. Because the oil and naph- 
thalene are carried through the mains together, counter current 
extraction is not effected. The oil merely acts as a solvent and 
during abnormally cold weather, is liable to separate solid naph- 
thalene and load the extremities of the system with flakes. From 
a naphthalene removal standpoint, the injection method is there- 
fore inferior to the washing or scrubbing method. 

T. V. Blake” compares results of spraying oils of different 
boiling ranges into gas mains. A mixture of equal portions of 
petroleum distillate and gas oil was finally selected as the most 
eficient and economical combination. It was found that the frac- 
tions of low boiling point (150-264°C) served as naphthalene sol- 
vent and were thrown down not far distant from the atomizer 
72.7 per cent saturated with naphthalene, while a heavier oil 
(150 to over 360 ) was deposited in domestic meters. 

It has been found at Portland, Oregon, where gas is washed for 
benzol recovery, that drips in the mains miles from the plant con- 
tain appreciable quantities of heavy oil resembling the wash oil in 
character. Such condensation of oil in the mains can be expected 
at any plant with an oil scrubbing system, for the gas in passing 
through the scrubbers must become saturated with oil vapors, and 
even though its vapor pressure be small, enough is taken up to 
condense out in the cooler portions of the distribution system. In 
using a more volatile oil, such as Diesel oil for naphthalene re- 
moval, it is therefore highly probable that sufiicient oil will 
vaporize into the gas to amply protect the mains against corrosion. 
In ether words, an efhcient naphthalene washer using Diesel oil 
can reasonably be expected to provide a protecting film of oil in 
the mains as well as eliminate all possibilities of naphthalene stop- 
pages, and is therefore, perhaps, preferable over the spray or 
etomizing method in solving both the naphthalene and protecting 
film problems. 

Washing for Hydrocarbons other than Naphthalene 


As shown previously, the absorption of benzene and California 
natural gas gasoline in California oil can reasonably be expected 
to approximate Raoults law quite closely, but since a negative 
deviation from Raoult’s law, corresponding to a greater solubility 
for a gas in a liquid, would be a distinct advantage, other things 
being equal, the selection of absorpticn oils has been governed 
more or less by their absorbing capacity tor the various hydrocar- 
bons. For example, creso! is claimed to be capable of dissolving 
four times as much benzene as petroleum oils.” FE. F. Pohl- 
mann” states that cresol is capable of dissolving 15 per cent 
of its own weight of light oil hydrocarbons as against 3 per cent 
with heavy tar oils or petroleum oils. Cresol is claimed to form 
an easily cracked combination with benzene hydrocarbons, thus 
giving a large negative deviation from Raoult’s law. 

Tetra hydronaphthalene, commercially known as tetralin or tetra- 
lene, is claimed to absorb benzene completely in half the time neces- 
sary to obtain ethcient absorption with other absorbents, including 
cresol.”” . 

The data by Wilson and Wylde” (Figs. 1 and 2) indicate that 
parafin and asphalt base oils have a greater absorbing capacity 
for benzene than California absorption oil, shown by a negative 
deviation of 40 to 50 per cent. The paraffin base oil shows a sim- 
ilar negative deviation for hexane and cyclohexane, but the asphalt 
base oil gives a large positive deviation for hexane. The data 
may, therefore, be interpreted as follows: Paraftin base oil 1s 
superior to California oil for absorbing all three hydro-carbons, 
hexane, benzene and cyclohexane, while the asphalt base oil is 
superior only with respect to benzene and cyclohexane. 

In selecting an absorption oil for a given hydrocarbon cr series 
of hydrocarbons, it is therefore advisable to study the magnitude 
and direction of the deviation from Raoult’s law for its solution 
in various oils, thus to arrive at the type of absorption oil capable 
of forming easily cracked combinations with the hydrocarbon 
vapor in question. Other things being equal, the oil giving the 
largest negative deviation will probably be the most efhcient type 
to select for the given purpose, providing the mixture forms an 
easily cracked combination. 

Having selected the type, the only other consideration of impor- 
tance will be boiling range. The oil selected should have an initial 
boiling point well above that of the highest boiling absorbed 
hydrocarbon which is to be recovered therefrom by distillation. 
To give an average molecular weight and viscosity as low as 
possible, the boiling range of the oil should then not be too wide, 
usually within 150 to 200 F. 

Determinations and comparisons of absorbing ability of different 
oils may be made according to methods described by H. S. and 
M. D. Davis” or Wilson and Davis.” 
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In the absorption of organic sulphur hydrocarbons from fuel-oil 
gas at Portland, Ore., the results shown in Figs. 11 and 12 were 
obtained. ‘The tests were made on the regular plant equipment, 
consisting of four Steere tower scrubbers, 10 feet in diameter by 
85 feet high, filled with Steere scrrated wooden hurdles for 65 feet 
of their height. The towers are connected in series with respect 
to both gas and oil, the oil passing counter-current to gas stream. 

In both cases the actual recovery was higher than that calculated 
for carbon disulphide, which is due to the fact that the organic 
sulphur also includes thiophene, a higher boiling hydrocarbon than 
disulphide and therefore more easily absorbed at the lower oil 
rates. As shown in Fig 12, the actual recovery first tends to fol- 
low the theoretical recovery for thiophene calculated from equation 
(10) then drops toward the calculated carbon disulphide recovery 
at the higher oil rates, which is exactly what one would expect 
from the application of Raoult’s law. 

Fig. 12 further indicates that the actual and calculated organic 
sulphur recovery approaches 100 per cent at an oil rate of about 
27 gals. per M cu. ft. of gas at 65 F., using the California absorp- 
tion oil of 215 average molecular weight. ‘Tests on the gas treated 
showed the sulphur as carbon disulphide to vary from 75 to 90 
per cent of the total organic sulphur present. 

In conclusion, it may be repeated that in the absorption of hydro- 
carbon vapors from fuel gases, the most important factor in the 
design of the absorption plant is the minimum oil rate necessary 
to recover the hydrocarbon sought, or in the case of a series of 
hydrocarbons, the lowest boiling hydrocarbon sought, for on this 
oil rate depends the design and construction of the entire equip 
ment. As shown, Raoult’s law expressed in equations (9) and 
(10) serves 2s a good means of estimating this minimum oil 
requirement, especially if the magnitude and direction of the devia- 
tion from Raoult’s law for the solution of the hydrocarbon in the 
particular wash oil to be used, is known. Knowing the oil rates 
required for the temperature fluctuations expected in_ practice 
scrubbers functioning best within these rates and meeting othe: 
requirements such as back pressure, can then be selected and t 
stripping plant designed accordingly to efhciently treat the maxi 
mum rate of oil expected. In the selection of scrubbe: 
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> 
knowledge on rates of absorption and comparative advantages 
and disadvantages of different types of scrubbers, which matters 
have been pr2sented or reterred to by Mr. J. E. Spelce. 


REMOVAL OF CYANOGEN COMPOUNDS 


Because cyanogen compounds in manufactured gas cause a wast 
ing of oxide material, attack catalysts in liquid purification proc- 
esses, and also contribute to corrosion and dust deposits in mains, 
their removal from gas is quite desirable. It is generally estimated 
that about 25 per cent of the active iron in a purifier is rendered 
inactive by cyanogen compounds during the life of a box. 

Feld“ found in gas after tar separator, the following quanti- 
ties of cyanide as HCN in various coal-gas works. 

Grain per 1UU cu. ft. 


(;serman 97-148 
English 103 
French 99 

11] 


Average 

Bertlesmann”™ states that coal retort gas averages 87 to 110 
grains HCN per 100 cu. ft., and raw gas from coke ovens, a 
maximum of only about 65 grains. 

As to the nature of cyanides in manufactured gas, Bertels- 
mann” states they are chiefly hydrocyanic acid (HCN). Only 
traces of cyanogen (C:N:2) have been found. 


Meade” mentions that HCN is essentially a high remperature 
product and probably makes no appearance in the coal gas retort 
below temperatures of 1600 to 1700°F. When high temperatures 
were first introduced in coal gas manufacture, a distinct increase 
in the yield of cyanides was noticed whilst the yield of ammonia 
showed some falling off. 


In the manufacture of fuel-oil gas as practiced on the Pacific 
Coast, the HCN content of raw gas at wash-box offtake is appar- 
ently somewhat less than in coal gas practice. The grains of 
HCN per 100 cu. ft. obtained at three plants, are as follows: 


Period of run 
Start Middle End 


San Francisco | 10 43 62 
Stockton 33 45 60 
Portland Pe 13 22 23 


The HCN content of gas made at San Francisco and Stockton 
check quite closely but that at Portland is far less. This difference 
can be accounted for on the assumption of a higher yield of HCN 
at higher temperatures as claimed by Meade, for the former plants 
operate on a 550 B.t.u. standard or higher operating temperature 
than the latter producing a 570 B.t.u. gas after benzol recovery. 
On the other hand, if the yield of HCN decreases with cracking 
temperature, one would expect the HCN content of gas to decrease 
during the make period, which apparently is not the case unless 
the increase noted at wash-box offtake can be attributed in part 
to increase in water temperature in the wash-box during the make 
period. 

Hvydrocyanic acid being soluble in water in all proportions causes 
appreciable quantities to dissolve during the washing and scrub- 
bing of manufactured gas with water for tar and naphthtalene 
removal. Bertelsmann” describes a gas washing system com- 
posed of 2 parallel connected systems consisting of 4 tray and 
shaving scrubbers, 3 of which were supplied with gas liquor and 
one with fresh water. The gas entering the system contained 57 
to 84 grains of HCN per 100 cu. ft., and the gas after scrubbers, 
35 to 51 grains. Thus the average amount of cyanide removed 
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was 21 grains or 30.8 per cent. At another plant, where only 
enough water was used to cool the gas and remove the tar in 
order to let ammonia pass on for utilization in purification process, 
9.22 per cent of the HCN was found to be absorbed in condensate 
and 5.82 per cent by scrubbing. 

To prevent the difficulties caused by the presence of cyanogen 
compounds during hydrogen sulphide removal, these compounds 
must be removed from raw gas. Volumes have been written on 
the recovery of cyanogen compounds from raw coal gas and 
numerous processes developed, only a few of which, particularly 
the Feld, Bueb, and Burkheiser processes, having attained com- 
mercial prominence. But since these processes depend on the 
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presence of ammonia in the gas for their cyanide removal, they 
are not directly applicable to raw fuel-oil gases which contain 
only a trace, if any, ammonia. Consequently the removal of 
cyanogen compounds from raw fuel-oil gas is more or less a 
problem by itself, and because hydrocyanic acid, the chief cyanogen 
compound present, is a very weak acid easily displaced by the 
stronger carbonic and hydro-sulphuric acids, the problem is more 
dithcult of commercial and economical solution. 

Since fuel-oil gas does not contain ammonia in significant quan- 
tities, intensive scrubbing of the raw gas with water for HCN 
removal is permissable, providing the loss of combustible matter 
by solution in the water is not too great. For want of a better 
cyanide removing process for fuel-oil gas, this method was tried 
at the Potrero gas plant, San Francisco, in 1926, with rather 
encouraging results, and developed in 1927. Table No. 11 gives 
the results of the tests on the first secondary scrubber used for 
cyanide washing. 


TABLE NO. 11 


Temp. 

Grains HCN/100 cu.ft. % Soln. Rate Water F*° 

Run No. In Out Removed Gal./M In Out 
I 90.8 58.7 35.4 19.1 55 120 

Ii] 86.9 70.6 18.7 19.1 55 120 
Vi 73.8 14.7 80.0 31.7 +5 95 
Vill 87.1 59.1 32.2 19.1 55 116 
IX 68.8 6.8 90.0 35.5 55 86 
X 77.2 6.3 91.9 37.4 55 86 

XI 73.2 23.7 67.6 25.5 55 100 


The water used was sea water and the scrubber, a wooden grid 
filled tower, 12x40 feet. 

Tests made in 1927 on an improved scrubber 12 ft. 6 in. x 39 
ft. 3 in., containing 33 tiers of dressed 1 in, x 6 in. grids spaced 
1% in., leaving 58.8 per cent free space, gave results as shown 
in Table No. 12. ‘Tests made at Stockton at the same time on 
two 6ft. x 30 ft. towers in series, filled with 2 in. x 4 in. and 
1 in. x 6 in. grids, are also given. 


TABLE NO. 12 


Stock- 
San Francisco ton 
‘Test Number 
I 2 3 + 
Number of Scrubbers .............. ibieeines l ] 1 1 2 
Ave. HCN in Gas to Scrubbers.... ....... 34.7 41.2 58.4 36.3 45.9 
Ave. HCN in Gas Leaving Scrubbers O- -hS: 24 47: 48 
Ave. % HCN Removed... Mee: .. 100 79.8 76.7 87.1 90.7 
Gas Rate, M cu. ft./min.............. ae ee Dee ee et eee 
Water Rate, Gal./min. .................. 3 re Se Ss: Bae 


Gal. Water/M cu. ft....... | etch a ; 
Total Active Scrubber Volume, cu. ft....... 4830 4830 4830 4830 1669 


og De nT eee . 58.8 58.8 58.8 58.8 70 
Approx. Time of Gas Contast, min......... 0.38 0.38 0.38 0.38 0.85 
Temp. of Water Entering........................ 6. SS :. : .34 Fis 
Temp. of Water Leaving............... —weite 22. 3: 2.209 
Temp. of Gas Entering........ , ino Mee 334-60 .-385. 1463 
ee cee, Oe Oe. 8 ee 
Kind of Water........ TM a Be 


*Scrubbers connected in parallel with respect to water. 


Figure 13 shows the relation between water-rate and percentage 
recovery for data in Tables No. 11 and No. 12 on the Potrero 
plant. The average curve shows a rapid increase in recovery 
above a water rate of 15 gals. per M, which is probably chiefly 
due to the rapid decrease in outlet water temperature as the water 
rate increased, for the amount of HCN carried away in solution 
in the water in contact with gas entering the system will depend 
mostly upon the temperature of the water at this point. The curve 
approaches 100 per cent recovery at a water rate of about 34 gals. 
per M and an outlet water temperature of 85-90 F. 


Theoretical Aspects of HCN Removal by Water Washing 

The preceding tests on a commercial scale, prove that a high 
percentage of hydrocyanic acid can be removed from manufac- 
tured gas by water washing. However, the results in Tables 
No. 11 and 12 show considerable variation which may be due in 
part to scrubbing methods. Consequently, in order to arrive at 
some idea on what tte water rate for complete HCN removal 
would be in a perfect counter current contacting device, a theo- 
retical survey of the problem was made in accordance with the 
principles of absorption discussed under oil washing. 

The vapor pressures of hydrocyanic acid and cyanogen at vari- 
ous temperatures, and the theoretical water rates required for 
complete absorption as calculated from Raoult’s law expressed in 
equation (10), on the assumption that the mixtures form “ideal” 
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solutions, are given in Table No. 13. As indicatd in column (4), 
HCN could be completely washed from manufactured gas by a 
water rate of only about 4 to 6 gals. per M at normal tempera- 
tures in a highly efhcient counter current washer if its vapor pres- 
sure from solution in water followed Raoult’s law. 


TABLE NO. 13 


(1) (2) (3) (4) (5 
Theoretical 
Vapor Pressure (P.),mm. for Complete Water Rate 
Temp. HCN CN; Gals./M Absorption 
FP. (67) (68) HCN C.N, 
32 264 2050 2.0 15.4 
40) 325 2390 2.5 18.0 
50) 410 2880 3.1 21.7 
60) 515 3390 3.9 25.3 
70 640 3910 4.8 29.4 
Ri) 790 4500 5.9 33.9 
100 1173 6130 8.8 46.1 


A very thorough search was made of chemical and _ physical 
literature in an effort to find data by investigators of the actual 
vapor pressure of HCN from dilute aqueous solution, but no in- 
formation on the subject could be found excepting one reference 
by G. N. Lewis and D. B. Keyes” wherein it is mentioned that 
in a study of the equilibria involving cyanogen iodine, the distribu- 
tion constant for HCN was determined in order to obtain the con- 
centration in the aqueous phase from the partial pressure of HCN 
in the gaseous phase produced by the reaction of CNI and HI. 
Only a rough determination of this constant was made and found 
to be 0.096 at 25 C. in the equation 


K = P/m 
when (P) is the partial pressure in atmospheres and (m), the 
concentration in mols per thousand grams of water. The concen- 


tration at which this constant was determined is not given, but 
since the investigators worked with solutions exerting a pressure 
(P) of .00115 to .00471 (equivalent to 57-260 grains HCN per 100 
cu. ft. of gas in the gaseous phase and a concentration of .0216 
to .0883 mol per cent in the liquid phase) it is assumed the con- 
stant applies roughly to these concentrations which are approxi- 
mately those expected in practice when water washing manufac- 
tured gas for HCN removal. 


On the basis of the above assumption, the deviation from 
Raoult’s law of the vapor pressure of HCN from dilute aqueous 
solution, is as shewn in the following: 


Concentration P (mm.) at 25 C. 
Mol % HCN Calculated Found % Deviation 
(= 100 N) (P =P,N) 
.0216 0.161 0.91 Plus 466 
0883 0.657 3.58 Plus 445 


Accordingly, the vapor pressure of HCN from aqueous solutions 
of the above concentrations is about 4.5 times greater than for an 
“ideal” solution. This deviation is many times larger than any 
given in the previous discussion on solutions of hydrocarbon 
vapors in absorption oils but as shown in Table No. 14 the devia- 
tions found above are fairly consistent with deviations for other 
gases from solution in water at somewhat higher concentrations. 


TABLE NO. 14 
SOLUBILITY OF GASES, MOL PER CENT 


Solvent Ce: - Soe ee eee oe N O 
t 2 4 2 2 2 Z 2 

25°C" 25° 20° 20° 20° 20° 20 lé 20° 
Ideal (N=1/P,)..0.32 1.48 0.11 70 66 (6837) COO O16 =") 
Hexane . 0.31 1.59 
X viene 0.26 0.089 1.02 0.061 0.093 (16°) 
lotuene 0.21 0.077 1.07 0.053 O.O82 (18°) 
Benzen . 0.18 1.25 0.061 0.91 0.041 0.065 (19°) 
W ater 0.024 0.084 0.0019 0.07 0.05 0.208 0.0013 0.0017(20°) 
% Dev. for Aa. 

Soln. 1.230 1,660 5,700 2,440 3,940 2,480 7,600 9,300 


The table shows that the solubility of the gases given is excep- 
tionally small in water as compared with the other solvents, which 
Hildebrand attributes to the very high polarity and cohesion of 
the water. 

In order to obtain more data on the solubility of HCN in water 
and check the magnitude and direction of the deviation of its 
vapor pressure in aqueous solutions at different temperatures and 
low concentrations, vapor pressure and concentration measurements 
were made with solutions of P. W. R. Co., U. S. P. 9th Dilute 
Hydrocvanic Acid (2 per cent) in distilled water, and water pre- 
viously saturated with purified manufactured gas. The concen- 
tration of HCN in the gaseous phase was determined by the Seil”’ 
method, and the concentration in the liquid phase by the usual 
method of titration with silver nitrate. The method of conducting 
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the tests is given in Appendix A, and gives only close approxima- 
tions which were considered satisfactory at this stage of the in- 
vestigation. 

The results of two series of tests are given in Table No. 15. 
The first series was made with a solution of distilled water and the 
dilute HCN, while the second series was made with distilled water 
saturated with purified fuel-oil gas over night before adding more 
HCN. The cyanide content of the gas used to saturate the wate: 
was too low to give accurate quantitative results by the methods 
used and consequently dilute HCN was added to bring the con- 
centration up closer to that in the first series. This second series 
was intended to show the effect of carbonic acid from dissolved 
CO, in gas containing about 2 per cent CO, on the vapor pressure 
of the HCN from solution. 

The data show the deviations from Raoult’s law to range some 
what less than those based on data by Lewis and Keyes. In the 
Series II tests, the deviations show a tendency to be slightly 
higher than in the first series, suggesting that carbonic acid o1 
other gases in solution may affect the solubility of HCN slightly. 


TABLE NO. 15 


(1) (2) (3 (4 5 
a Adages 
v= & = = — jk 
i 2 oan ary SS ~~ 
- = UO > S 
os (Be ~. 22 _ as = 
- _—_— —_ —_ mm OY ma om ~ 
< ze AE Ye o> ~€S = 
“ i, at SW AG -~ 93 - 
“ — F oan F Scoeon SF ue > 
v C) Js oe = 7 Oe 
~ = = < IO a = 
Series | 
4 22.0 24.8 8.9 2.51 Plus 254 
46 27.5 24.6 11.2 2.82 297 
56 37.0 24.5 15.1 3.54 326 
66 50.5 24.2 20.8 4.43 369 
7/ 61.0 24.0 25.4 5 58 356 
87 71.0 23./ 30. 6.84 338 
102 100.5 23.4 43.0 9.14 371 
Series I] 
36 27.0 28.6 9.4 2.22 Plus 323 
46 34.5 23.3 12.2 2.32 332 
57 41.5 28.2 14.7 3.61 307 
66 $4.5 28.0 19.5 443 340) 
76.5 74.5 27.8 26.8 5.55 383 
$5.5 92.0 27.5 33.5 6.62 406 
95 110.5 26.9 41.1 g On 413 
105 135.5 26.3 51.6 9.66 433 


Since the U. S. P. Dilute Hydroevanic Acid (2 per cent) is per- 
mitted by specification to contain not more than 0.1 per cent of 
hydrochloric acid, a slight decrease in the solubility of HCN may 
have been caused by its presence. Lewis and Keyes studied the 
vapor pressures of HCN from solutions containing HI, but whether 
the solution from which they determined the distribution constant 
contained this stronger acid, is not mentioned. However, the 
“salting out” effect of acids and salts in solution with HCN is 
probably not very great as indicated by the data in Table No. 16 
giving the salting out effect of electrolytes on CO, and HS. 


TABLE NO. 16 


Per Cent Decrease in Solubility Over That in Pure Water fo 
Normal Solutions of Electrolytes. 


CO. H.S 
HC] 3 _ 
14 H2SO, 7 _ 
KC] 14 15 
K NO 9 9 
NaNO 10 11 
Na.SO, 32 27 


The table shows the effect of the acids to be much less than that 
of the salts. 

Figure 14 shows the relations found in Table No. 15 and the 
water rates for HCN and C:N:2 calculated from equation 10 as 
given in Table No. 13, showing a tendency for the deviation from 
Raoult’s law to become greater with temperature and approach 
the curve for C:N2, which may or may not bear some significance. 
The data show that at normal scrubbing temperatures of 70-80 F.. 
from 22 to 29 gal. of water per M cu. ft. of gas, circulated over 
an efhcient scrubber should sufhce to give a high percentage re- 
moval of HCN from gas (95 per cent or over), which amount of 
water is about four times as much as calculated for HCN from 


Raoult’s law. 
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To further study the actual water rates required for complete 
HCN removal under conditions more representative of actual 
practice, other tests were made by passing manufactured gas con- 
taining HCN through water wash bottles until equilibrium and 
saturation with HCN were almost or completely attained, and then 
determining the concentration of HCN in the gas and in solution. 
But due to the fact that the HCN content of the gas varied 
slightly during saturation of the water, the results shown in Table 
No. 17 are only approximate. 


TABLE NO. 17 


c 
KS E 
ae 4 = 
; 25 S 
cS - 1 a4 _ SW: 
a “ o a . — ” ms 
a ‘ G = cr. a ae 
= = i, = pid as = 
Z. ° Be sx > aS cE 
=; , a Z Bad a 
7 z =] ZF Z 5 jos , 
uv = D U~ U~ aw - ix 
i atk Oo 2 =. 2 ble 2 _ ae 
4 Purified 60 3.6 2.13 17.1 17 
2. Raw 63 14.0 7.65 18.3 18.5 
3. 2 65 20.5 10.3 20.6 19.5 
4. as 74 23.6 8.45 27.8 25 
5. . 80 13.0 4.31 30.1 29 


tration of HCN in the gas, as one would expect from the applica- 
tion of the distribution law, but directly dependent on the tem- 
perature in accordance with Raoult’s law. Considering the rough- 
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ness of the experimental methods, the agreement between the 
water rates calculated from the above tests (Column 4) and those 
obtained in Series II, Table No. 15 (column 5), is fairly good. 

In the preceding tests, the gas was passed through the wash 
bottles containing about 500 c.c. of water, in a steady srteam for 
3 to 6 hours. At the lesser time limit, saturation may not quite 
have been attained as indicated by tests 3, 4 and 5 in the above 
series. Consequently, another test was made by passing the raw 
gas through a larger volume of water (about 2 liters) at a faster 
rate and making frequent observations on temperature and deter- 
minations on concentration of HCN in the gaseous and liquid 
phases as saturation was reached by analysis of both gas and por- 
tions of the liquor for HCN content. The readings and calculations 
are shown in Table No. 18. 


TABLE NO. 18 


| 


“= " ~ 
2 | ites | Nc 
~ , ro » = 
ee HCN in Gas pt Y rs 
+ = = Gns./100 cu. ft Nag = 
= = o > ie ‘S 
< = - = S25 ~ 
~ — = So” S 
; 2. ~ om wok ~ 
= . = 7. 56 8 D 
ont cS — a = ©) =a~™~ 
_ od « — 7” ae eo VAR 
() () 
l 5.45 68 14.0 2.5 2.04 68.5 39.7 
2 16.32 68 16.0 7.0 4.48 35.7 76.2 
3 26.49 70 17.5 8.0 5.35 32.6 83.4 
4 37.58 76.5 17.0 13.5 5.43 31.3 86.9 
5 $3.82 76 16.5 15.0 5.51 29.9 91.0 
6 70.03 76 14.5 14.5 5.33 27.2 100.0 
7 86.58 77 14.0 15.5 5.24 26.7 
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The data show that saturation was attained after 6 hours, for one 
hour later a slight drop in HCN content of gas and a one degree 
rise in liquor temperature caused the HCN content of gas leaving 
wash bottle to be greater than that entering, indicating supersatur- 
ation. ‘The calculated water rate for complete removal of HCN 
from the gas in an efhcient counter-current scrubber capable of 
completely saturating the water with respect to HCN, will there- 
fore be about 27.2 gal. per M. cu. ft. at a temperature of 77°F. 
This checks the calculated water rate for the synthetic solution of 
HCN in gas liquor as given in Table X, Series II, almost exactly, 
the actual reading being 26.8 gal. per M at 76.5°F. 
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Figure 15 shows that the absorption of HCN takes place very 
rapidly at first, approaching constancy and a high degree of sat- 
uration in about one-third of the time required to reach complete 
saturation. However, due to a slight increase in temperature of 
solution during the middle of the test, the curve is somewhat 
steeper than it would be had the temperature remained constant. 
Nevertheless, the curve indicates quite clearly that in practice as 
well as in theory a scrubber to be 95-100 per cent efficient in HCN 
removal will have to give a long period of intimate contact be- 
tween water and gas. A scrubber capable of giving 75 to 80 per 
cent HCN removal when receiving water at a rate near the 
amount calculated for complete removal of HCN, would have to 
be enlarged or extended about threefold to attain an efhciency of 
95 to 100 per cent. 

In conclusion, the data presented herewith indicate quite clearly 
that a high percentage removal of HCN from manufactured gas 
can be attained by circulating water containing little or no HCN 
over an efhcient counter-current scrubber at rates corresponding 
to the temperatures given in Figure 14 for gas liquor. Because of 
the indicated “salting out” effect of electrolytes, the rate for sea 
water may be somewhat higher than for fresh water, but referring 
to the data obtained at Potrero and plotted in Figure 13, the ap- 
proach to 100 per cent removal of HCN at a sea water rate of 
34 gal. per M cu. ft. of gas, at 85-90°F. checks very closely with 
the fresh water rate of approximately 33-37 gal. per M within 
the same temperature range as given in Figure 14. 

Since the removal of HCN from gas by water washing is an 
absorption process, the water can be recirculated if aerated to 
remove the HCN from solution, much the same as the activation 
cycle in the Seaboard Process” for removing H.2S, or destroying 
the HCN in solution by some means, thus reducing the water con- 
sumption at plants where large quantities are not available. At 
Potrero it was found that one pass of the scrubber water over a 
cooling tower on a recirculating system was sufhcient to remove 
or destroy the HCN, there being formed a “dissolved solid.” ‘The 
reactions which take place during the elimination of at least part 
of the HCN are unquestionably quite complex, and may be rep- 
resented in part by the following:” 


(1) HCN + 2H:0 —> HCOONH, 

Ammonium Formate 
HCOONH, + %0O. —>» CO. + HO. + NH; 

(2) 2HCN + H.O + %O, —> C.H.N20: 

Oxamide, white ppt. 

(3) Complex reaction forming dark brown flocculent precipi- 

tate of azulmic acid, CsH;N;O, as also oxamide and 
oxamic acid. 

Aside from the fact that part of the HCN is known to undergo 
some reaction during the aeration or long exposure in dilute solu- 
tion, little is known as to the speed and extent of the reactions and 
the exact nature of all the reactions involved. Consequently this 
phase of the subject must be passed for future investigation. It 
may be mentioned, however, that these reactions should accelerate 
the removal of HCN from dilute solution and thus aid rapid 
actification, providing the accumulation of dissolved and insoluble 
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cyanogen derivatives will not eventually hinder the continuous 
recirculation of the liquor, or cause other difhculties. 


Effect of Water Washing on Heat Value of Gas 


The practicability of water washing raw fuel-oil gas for HCN 
removal depends largely on the effect of this process on the heating 
value of the gas, or perhaps a better way of expressing it, on the 
amount of combustible matter dissolved in and carried away by 
the water. Due to the greater solubility of CO., HaS and HCN in 
water, it is quite possible for a raw gas to have practically the 
same heating value before and after treatment or even increase in 
heating value per cu. ft. and yet lose considerable combustible 
matter thereby. The possibility of this being true is further sub- 
stantiated by the fact that water at 15°C. (59°F.) is capable of 
dissolving from air, 0.704 per cent (by volume) of oxygen, 1.351 
per cent of atmospheric nitrogen, or a total of 2.005% of air”. 
Where copious quantities of water are used for gas washing as 
in HCN removal, the loss of combustible matter by solution in 
the water may therefore be appreciable. 

No data on the actual heat units lost from manufactuerd gas 
by solution of combustible matter in water used for scrubbing, 
could be found. Data on the heat value of gas before and after 
treatment in washers are plentiful, but do not really indicate the 
true loss for reasons mentioned. As an estimate on what this 
loss might be, calculations were made on a basis of the Bunson 
Coefficient of Absorption for the individual constituents of a typi- 
cal fuel-oil gas. The data and calculations are tabulated in 
Table 19, based on the assumption that there is no chemical 
action between the gaseous particles in solution, in which case 
each gas should conduct itself as though the other gases were 
not present and be absorbed in proportion to its own partial pres- 
sure in the mixture in accordance with the absorption law of 
Dalton. It is further assumed that the water rate for complete 
removal or absorption of HCN at 15°C (59°F) is 20 gal. per M. 
cu. ft. of gas. 

Salient points brought out by this theoretical study of loss in 
combustible matter from fuel-oil gas during water washing, are 
as follows: 

(1) Under the conditions given, one volume of water will dis- 
solve 0.8583 volumes of raw gas, 0.75 volumes of which is HCN. 
On an HeS and HCN free basis, the amount absorbed is only 
0.0928 volumes or 4.5 times as much as for air. 

(2) The 20 gal. of water per M. of gas at 15°C will dissolve 
0.229% by volume of raw gas, or 0.0248% of the gas on an HoeS 
and HCN free basis which latter is equivalent to a loss of 250 
cu. ft. of purified gas per million cu. ft. manufactured. ‘The esti- 
mated heat value of this dissolved gas is 1110 B.t.u. per cu. ft. 


TABLE NO. 19 
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COe 4.0 1.019 4.31 1151 288 as 
CeHe 1.2 1.70. 2.15 .0574 478 218 
CoH4 3.0 .139 44 0118 039 19 
Oo 0.4 .0342 O01 .0003 008 
CO 10.4 .0254 27 .0072 .007 2 
Ho 47.6 .0188 95 .0254 005 8 
CH, 27.00 .0369 1.05 .0282 .010 28 
No 5.7 .0169 10 .0027 004 rahe 
Hes 0.5 2.945 1.55 .0414 829 2% 
HCN 0.2 75.00» 2.0 100.0 1514 
100.0 $5.83 2.2895 1817 559.63 559.09 


(a) Based on solubility of CgHg in water as 0.082 c.c. per 100 
c.c. water at 22°C., given by Seidell in “Solubility of Organic and 
Inorganic Compounds.” At 22°C., the vapor pressure of CgH¢ is 
83.5 mm, and its Bunsen Coefficient of Absorption would then be 
(760/83.5) 0.187—1.70 were it possible for CgHg to exert 760 mm 
pressure at 22 C, 

(b) Calculated on a basis of 20 gal. of water per M. cu. ft. 
dissolving 2.0 cu. ft. of HCN under conditions given. 


——— 


(3) By water washing for complete HCN removal, only 
about 0.8% of the HeS and 0.3% of the COs will also be dis- 
solved. As a check on the amount of HeS which would be dis- 
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solved in actual practice, water saturated with raw gas at a 
temperature of 70°F was tested for dissolved HeS and found to 
contain 0.90 grains per gallon when gas contained 310 grains per 
100 cu. ft. At a wash-water rate of 20 gal. per M., 0.58% of 
the H2S would then be absorbed in a highly efficient scrubber, which 
figure compares favorably with 0.70% removal calculated from 
the Bunsen Coefhcient of Absorption at a temperature of 70°F. 
In general, these figures indicate that the amount of HoeS and 
COz2 absorbed by the wash water is negligible from a gas purifi- 
cation standpoint. 


(4) Eighty per cent of the loss of combustible matter from 
HeS and HCN free gas is due to absorption of benzene in the 
water for complete HCN removal. This figure, however, due to 
lack of more reliable data on the actual solubility of benzene vapor 
in water, may be overestimated, 


(5) Although a cubic foot of raw gas loses 1.817 B.t.u. under 
the conditions given, the heat value of the treated gas is only 
0.54 B.t.u. less, due to the larger portion of the shrinkage being 
due to absorption of gases with low or no heating value, such 
as HCN, HeS and COs. For gas mixtures higher in these con- 
stituents, it is quite possible for a slight gain in B.t.u. per cu. ft. to 
take place during intensive water washing for cyanide removal. 


In case a cyanide washer is used as a cooler, the absorption of 
light oil hydrocarbons in the separated naphthalene and tar fog 
will unquestionably increase the loss of combustible matter con- 
siderably. However, as mentioned by E. F. Pohlmann™, expe- 
rience has shown that it is permissible to reduce the heating value 
of 550 B.t.u. carburetted water gas about 10.5 B.t.u. for a pre- 
vailing ground temperature of 60°F. by scrubbing the gas for 
light-oil without materially affecting the heating value of gas 
supplied the consumer. With fuel-oil gas, containing more light- 
oil, this permissable loss should be somewhat greater. 


Although the preceding analysis of the loss in combustible mat- 
ter from fuel-oil gas by absorption in water is more or less based 
on theoretical grounds and unquestionably warrants further in- 
vestigation and vertification, it may be said in conclusion that if 
the actual loss is no greater than that indicated, cyanide removal 
by intensive water scrubbing may prove quite desirable from the 
standpoint of increasing the life of the oxide material about 25%, 
almost completely prevent the “poisoning” of catalysts in liquid 
purification processes; and greatly reduce the amount of cyanide 
dust in the mains from corrosion. These advantages and econo- 
mies can reasonably be expected to far outweight the slight loss 
of combustible matter actually dissolved in but not condensed by 
the water. . 


In connection with main corrosion, complete removal of the 
HCN can hardly be expected to entirely eliminate corrosion, for 
in the presence of moisture, CO., O. and CO, corrosion will still 
take place, but in absence of the HCN may not progress so rapidly. 


SUMMARY 
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, 


Apparatus for determining saturation curve for HCN in water al 


a given concentration and temperature. 


The method consisted of making up a solution of predetermined 
strength by adding P. W. R. Co., U. S. P. 9th, Dilute Hydrocyanic 
Acid (2 per cent) to the water in a 2'% liter gas wash bottle, 
thoroughly shaking and pouring off two 250 c.c. portions into 
500 c.c. gas wash bottles which were then immediately connected 
in series ahead of the large bottle, the whole operation taking 
place under a fume cabinet to prevent poisoning by HCN vapor. 
The concentration selected was that which by previous tests was 
found to give a gas having an HCN content approximately equal 


to that of raw fuel-oi! gas. It was found that 100 c.c. of the 2 
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per cent HCN solution to 2% liters of water gave a concentration 
in the saturated gaseous phase to the equivalent of about 100 
grains HCN per 100 cubic feet at 60°F. In the tests given, only 
50 cc. of the dilute HCN were used, giving a concentration of 
only one-half as much and more nearly the amount present in 
raw fuel-oil gases, namely 50 to 60 grains per 100 cu. ft. at 60°F. 

A thermometer was suspended in the 2'% liter bottle, and when 
the temperature of the solution reached the desired point, all bot- 
tles were well shaken to bring the contained solution and air to 
equilibrium. A compressed air hose was then attached to the first 
500 c.c. wash bottle, the Seil apparatus to the outlet of the 2% 
liter bottle, and a fine stream of air passed through the train until 
the 500 c.c. sample for the Seil test was obtained, taking particu- 
lar care to prevent solution from bottle entering the burette. Folin 
absorption tubes were used in each bottle to give prolonged and 
more intimate contact between air and the solution. A 100 c.c. 
sample of the solution in the 2% iiter bottle was then taken and 
immediately neutralized with dilute NaOH for analysis after the 
Seil determination on the gaseous phase. 

The purpose of the two smaller wash bottles was to pre-sat- 
urate the air before entering the large 2% liter bottle and thus 
keep the ‘concentration of HCN in the liquid phase more constant. 
As shown in the tests of Table 15, 7 and 8 separate readings were 
made with one set up with very little loss in concentration of 
HCN from solution. Perhaps by using larger wash bottles at the 
head of the train, this concentration can be kept almost constant, 
but for the purpose intended, the set up given served quite satis- 
factorily. In the second series of tests, purified fuel-oil gas was 
substituted for the air, the low pressure gas being forced through 
the wash bottles with an aspirator bulb. 

The HCN content of the liquor was determined by AgNO, titra- 
tion in the tests where H.S was absent, but in the later tests to 
determine the saturation limit of water with respect to HCN in 
raw gas, another method was used similar to that in the Seil 
procedure. The saturated raw gas liquor was immediately made 
alkaline with NaHCOs, starch solution added, then O.1N iodine 
until just permanently blue and titrated for CNI with sodium 
thiosulphate as in the Seil method. 

Several check tests were made to determine the approximate 
accuracy of the above method as compared to AgNO, titration 
after precipitating the H.S as PbS by adding a slight excess of 
standard Doctor Solution to the gas liquor and filtering. The re- 
sults of the tests were as follows: 


GRAINS HCN PER GALLON OF LIQUOR 


Sample lodine Method AgNO, Method 
ic. 10.20 10.23 
Y 2.10 2.13 
3. 7.35 7.65 
4. 8.48 8.45 


Except for Test 3, the agreement is very close and well within 
experimental error. 


APPENDIX B 
Tutweitler Test for HS 

During the work on HCN removal from raw gas the question 
arose as to whether or net the Tutweiler test for H.S gives only 
H.S, or also HCN. In order to get some data on this matter, tests 
were made as follows: Two Tutweiler burettes were set up and 
simultaneous tests made on raw fuel-oil gas entering purifiers at 
Portland. First, a series of tests was made using the normal 
reagents, that is, neutral starch, in order to check the manipulation 
of the two operators. In 6 tests, the difference between the two 
was never more than 5 grains per 100 cu. ft., which is as close 
as a Tutweiler apparatus is normally operated. 


Another series of tests was then made by leaving the starch in 
one of the sets, neutral, and acidifying the other by adding 5 c.c. 
of conc. H.SQO, per liter of the starch solution. Three tests were 
made with the two sets simultaneously in rapid succession. The 
acid starch was then replaced with starch containing 5 grams of 
NaHCO, per liter and the tests repeated. The results were as 
follows: 

GRAINS H.S PER 100 CUBIC FEET 
Acid Starch 


Neutral Starch Difference 


300 300 0) 

315 310 5 

310 305 5 
Alkaline Starch 

330 305 25 

330 310 20 

335 305 30 


After the above series of tests, the HCN content of the raw gas 
was found to be 14 grains per 100 cu. ft. by the Seil method 
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which is equivalent to about 18 grains of H:S. The difference 
found above was somewhat greater than the equivalent of HS 
plus HCN for the alkaline starch, but the fact that the acid starch 
readings practically checked the neutral starch readings, indicates 
that the normal Tutweiler test with neutral starch gives H:S only, 
when used on fuel-oil gas. 

Another series of tests was then made using stronger solutions 
of acid and alkali with the starch. The acid concentration was 
10 c.c. conc. H2SO, per liter, and the NaHCO;, 100 grams per 
liter. The results of this series of tests were as follows: 


GRAINS H.S PER 100 CUBIC FEET 
Acid Starch Neutral Starch Ditterence 


320 315 5 
325 325 0) 
330 325 5 
325 325 0) 
Alkaline Starch 
300 270 30 
330 275 55 
345 280 65 
340 290 50 
Alkaline Starch (one hour later) 
395 320 75 
425 330 95 
420 335 85 


In this series, the acid starch again checked the neutral starch 
readings but the alkaline starch gave radical variations. Because 
the H.S content of the gas apparently dropped considerably when 
making the alkaline starch tests, a second series of tests was made 
one hour later as shown without changing starch solution, showing 
the H.S by neutral starch, back to normal but the alkaline starch 
reading even more erratic, in view of the fact that the gas was 
found to contain only 17 grains HCN at the beginning of the series 
and 15 grains at the end. The difference between the neutral or 
acid starch readings and the alkaline starch readings are therefore 
far above that which could be due to HCN alone. 

To prove that the more concentrated alkaline starch gives higher 
readings in the Tutweiler test, another series of tests was made, 
as follows: 


Starch with 


5 grams NaHCO, /liter Neutral Starch Ditterence 


305 295 10 
315 300 15 
315 295 20 
335 310 25 
330 310 20 
320 305 15 
320 300 0) 
100 Grams NaHCO,/ liter 
390 300 90 
380 295 85 
390 305 85 
395 305 90) 


The HCN content of gas at start of series was 14 grains per 
100 cu. ft. and 15 grains at end. This last series indicates that 
the concentration of the alkali affects the results considerably, the 
lower concentrations giving readings more nearly in proportion 
to H:S plus HCN content of the gas but somewhat erratic and un- 
dependable. These erratic readings with the alkaline starch solu- 
tion are probably caused by secondary reactions, more or less 
dependent on the concentration of the alkali. 

The evidence presented strongly indicates that the neutral starch 
commonly used in the Tutweiler test gives only H:S and not H.S 
plus HCN when used on fuel-oil gas. According to Dr. G. E. 
Seil’ it is customary in coal gas practice to use an acid starch in 
order to neutralize the ammonia, but as indicated, this procedure 
is not necessary with fuel-oil gas. The HI liberated by the reac- 
tion between H:2S and I. is a strong acid and probably prevents 
the formation of CNI which according to H. W. Williams” is 
decomposed by HI. 


APPENDIX C 
Organic Sulphur Determination 


For determining the organic sulphur content of gas before and 
after benzol scrubbing at Portland, the A. S. T. M. D90-21T 
method for sulphur in gasoline and burning oils, slightly modified, 
has been used for the past three years with very satisfactory re- 
sults. Being a titration method, results of an analysis can be de- 
termined within 5 minutes after burning the desired amount of 
gas, which is a great saving in time over the BaSQO, method which 
requires filtration, washing, weighing, etc. The BaSQO, and titra- 
tion methods were compared before adopting the new method and 
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found to check to a small fraction of a grain of sulphur per 
1000 cu. ft. 

Modifications made in the method as given in the A. S. T. M. 
Tentative Standards 1921, or Bureau of Mines Technical Paper 
323A (United States Government Specifications for Lubricants and 
Liquid Fuels with Methods for Testing), consist of the foilowing: 

(1) Replace the lamp with small glass tube connected by hose 
to gas supply from meter. 

(2) The HCI and Na:COs; solutions are 0.1 normal. 

(3) 25 ec. of O.IN NasCOs are used instead of 10. which 
amount is about half spent by several cubic feet of 30 grain gas 
or its equivalent. Ordinarily, in order to get a better average, 
the test is run 6 to 7 hours and 1 to 4 cu. ft. of gas burned, but 
for special tests as little as 1% cu. ft. of high sulphur gas can be 
burned to give a satisfactory test. 

(4) The methyl orange solution is made double strength be- 
cause the increase in volume of the absorbing solution due to con- 
densation of water vapor is so great that the specified concentration 
of methyl orange solution is too dilute to give a good indication of 
color change on titration. 

(5) Gns. $/100 cu. ft. 

(e.c. HCI for blank—c.c. HCI for sample) x2.47 


(sas metered x Correction factor 


If blank is not run: 
(c.c. NasCO,—ce.c. HCI) x2.47 


Gns. S8/100 cu. ft. 
Gas metered x Correction factor 


The method has the further advantage of being applicable at 
small plants having practically no laboratory facilities, for the 
solutions can be made up from Fixanal standardized capsules of 
0.1N HCI and Na,CO; requiring only a standardized liter flask. 
To make the test, an aspirator, sulphur apparatus, meter, hose 
clamp, 25 c.c. pipette and 25 c.c. burette are all that is required. 

In case a result turns out to be questionable, the solution in the 
sulphur apparatus can still be tested for sulphur content by the 
BaSO, method, and thus check the titration. 
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Dust and Moisture Control* 


HE Committee on Dust and Moisture Control has bee 

asked to investigate the cause, nature and effect of dust and 

internal corrosion in gas mains and services and to report on 

the dehydration of gas as a mitigative measure in controlling 
these conditions. 

This work was undertaken largely because most of the Pacifi 

Coast companies have been experiencing more or less trouble with 


dust and scale which in many cases was traced at least in part 
to internal corrosion. This conclusion 
Yi MMWC0/$W—stda UW) has been drawn from the analysis of dé 
posits removed from the distribution sys- 


tem. 

The importance of this problem has 
been dwelt upon in a very effective man 
ner by gas engineers of note and particu 
lar reference is made to the article on 
Dehvdration of Gas by Dr. F. W. Spar 
Jr., in the Gas Age-Record under dates 
of Oct. 16 and 23, 1926. 


NATURE OF DEPOSITS 


lhe deposits found varied in their na- 
ture to such an extent that in no two in 
stances are they comparable. 

Analysis of deposits encountered by the 


kK. C. Tomlinson. 

Chairman San Diego Consolidated Gas and Elec- 

tric Company were reported by C. E. White and shown in Tables 
No. 1 and 2. 


PABLE NO. 1 
DUST FROM SAN DIEGO MAINS 


Analyses by W.V. Watson: 


Date 1921 1922 1922 1923 1923 1924 1924 
location H.P. Lost H.P. H.P. L.P. Lost Valve 
Free Sulfur 49.9 82.2 
Iron Oxides & 

Iron 86.13 51.8 58.80 77.0 
Oil & Volatiles 1.15 38. 27.69 13.9 
Sulfur 0.55% 0.62 11.2 12.9] 6.59 
Insoluble 

(SiO. & clay) 7.60 0 a 2 
Sodium 

chloride 5 . 
Carbon 4.50 O] I 

100.00°% 100.0 100.00 100.0 
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Qualitative Analyses by C. E. White: A sludge from the Coro- 
nado high pressure system contained ferrous and ferric material, 
ferrocyanides, sulfates, ammonia, oils, moisture, etc. (Jan. 24, 
1927.) 

Impalpable dust from La Jolla high pressure system contained 
ferrous and ferric material, sulfides, free sulfur, ammonia, SH 
compounds (probabiy), ferrocyanides, napthalene, gilica, and 
chlorides, and no sulfates; it was neutral to methyl orange and 
phenolphthalein. (Jan. 18, 1927). 

A corroded iron cock from 34th St. & University Ave. 4-inch 
high pressure line consisted of oils, amines, nitrobenzene, water, 
ferrocyanides, sulfates, SH compounds, sulfur, and probably ben- 
zene and ethylene compounds; it was neutral to litmus. (Jan. 
24, 1927). 


TABLE NO. 2 
DUST FROM SAN DIEGO MAINS 


Analyses of Dust in Mains by C. E. White: 


Date 3-10-27 1-24-27 1927 1927 

Location iF. H. P. me ¢ iH. fF. 

Fe.O,; as such ae ..71.60% 72.13% $2.97 % 66.09% 
Fe,O; in complex cyanide... 1.73% 1.05% 1.32% 1.52% 
Fe.O; total 73.33% 73.18% 54.88% 67.61% 
HGN in complex cyanide... 1.19% 0.72% 3.54% 1.05% 
Total § 14.56% 1.36% 9.12% 5.15% 
Undetermined substances....10.92% 24.74% 32.46% 26.19% 


100.00% 100.00% 100.00% 100.00% 


From W. V. Watson’s analyses it will be noted that much from 
oxide and considerable sulfur is present as dust from the mains. 
C. E. White’s results show much iron oxide as such, and only a 
little iron combines as complex ferricyanides, with various amounts 
of sulfur from one to fourteen per cent., while the amount of 
cyanides is low. Some ammonia will be noted in the qualitative 
analyses. In the quantative analyses iron oxide and sulfur are 
present in the largest quantities. The part played by hydrogen 
cyanide is small. 

The nature of the deposits encountered in the system of the 
Pertland Gas and Coke Co. at Portland, Oregon, were reported 
by Mr. N. H. Wardale with observations as shown in Table No. 3. 


TABLE NO 3 
PORTLAND DUST ANALYSES 


Sample No. 2 3 + 5 6 
Distance from works 
in miles of main..14.3 13.2 9.5 16.2 157 35.7 


Silecious Material 0.79% 5.66% 2.61% 1.41% 1.38% 34.45% 
Tar, Gums, Oils & 


Naphthalene ...... 0.92 6.28 18.33 0.30 15.53 5.25 
Ferric Oxide FeO; 4.63 0.87 2.75 3.75 38.03 54.64 
Ferric Sulphate 

Fe2(SQ,)s ............ 2.01 0.62 0.87 1.95 4.01 None 


Ferrous Sulphide 
Fe §S s aoee 1.39 1.12 None None None 


Prussian Blue 
Fe, (Fe(CN )6)s...89.56 $2.12 74.19 91.27 35.86 2.46 
2.4 


Free Sulfur None None None 1.26 5.00 0) 
Sulfocyanogen 

te. , >i None None None None Trace ‘Trace 
Totals 99.86 99.94 99.87 99.94 99.81 99.20 


The following points of interest in the Portland analyses may 
be noted: 

Composition of deposits does not appear to be affected by dis- 
tance from the Works. 

The only samples showing the characteristically foul odor of 
organic sulfocyanides were No. 5 and No. 6. 

Free sulphur present in only small quantity or absent entirely. 
Sample No. 5 appears to be a special case for which the reason 
is not apparent. This indicates that H.S is practically non-exist- 
ent in the Portland street gas. 

The condensates or drip from various parts of the Portland 
distribution system by potentiometric titration gave an acidity 
corresponding to 0.584 cc NaOH solution N. F. = 0.136 cc normal 
H-ion per gallon... ‘This is equivalent to 0.004 grams or 0.063 
grains metallic iron dissolvable per gallon of condensate. 

The nature of deposits encountered by the Pacific Gas & Elec- 
tric Co. in its Oakland territory are typified by the results shown 
in Table No. 4. 
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TABLE NO. 4 


The following are the analyses of two samples of deposit taken 
from a 2-inch main—h.p.—to the Steel Tank & Pipe Co., Berkeley: 


— 


I a er wc caceeltncanbinenticons Se 
Free sulphur, tar, etc.................. Ne aan a se Pat tee None 
Moisture and volatile............ OR i MELO RMAMEA Ee COR 
Prussian Blue ......... a a 7.0 
Iron—Fe— .................. ao GE wae _ 43.4 
Sulphur—S.— .................. 2.7 
30.3% 
Ferric-ferrocyanide 7.0 
I SE EES Ea CORTE! OLN TI al ae 
Iron sulphide—Fe$S ........ a RSET TE aie nee: 
100.0% 
Sulphates ... OEE Bh AE NINE CR OE DOLE RD : . None 
Free surphur, tar, etc. . erat ec Sa: _ None 
Moisture and volatiles.. ee “$ : es 25.0% 
Prussian Blue .......... rea Pica? J PER ate BON | 5.0 
[ron—Fe— . Pe bihite alee SRO ORE LRT . | . 46.9 
Sulphur—S.—_ ......-.-..---2--eeeeeeee- ae Paid bie I ; ae 
25.0 
Ferric-ferrocyanide ............. a a 5.0 
ERS RS ERE AG aati I SEI Ran Ce re .. 66.6 
Iron sulphide—FeS— . ii cae Ree SAEs a 
8 Le ROL, SEM at fen er 0.7 
Total...... | are 100.0% 


The following is tne result of tests made upon a sample of 
deposit from a regulator at 38th and San Pablo dated January 4, 
1927. Appearance—Shiny black deposit about the consistency of 
soft putty. 

72.8 per cent of a sample of this deposit was soluble in carbon 
tetrachloride when run through a Soxhlet extraction apparatus, 
leaving a brownish colored powder consisting of iron rust, iron 
sulphide, Prussian blue and a trace of silica. 

35.5 per cent of the deposit was found to be sulphur and 11.5 
per cent iron (Fe). 


PI a, cin cnaccdatidaitilis ens | | a 
Tar venns 37.3% 
Prussian blue oe 0.5% 
Iron rust-iron sulphide dust . 26.79% 
100.0% 


Main deposits encountered at Fresno, California, by the Pacific 
Gas and Electric Company are represented by the following: 


BLACK POWDER FROM 4-INCH H.P. LINE 


Iron oxide FeO, §7.23% 
Hydrocarbons 23.01 
Prussian blue 9.10 
Be rene 7.46 
Silicon dioxide ............... 1.50 
Sodium bicarbonate 23 
Naphthalene . ainda .20 
Sodium ‘Thiosulfates 13 
CR IES Trace 
98.86% 


Deposits from the system of the Truckee River Power Company 
at Reno, Nevada, are of interest as this company. operates an oil- 
gas plant with high pressure distribution. Gas after compression 
to 60 Ibs. is distributed at 5 lbs. to individual regulators. Very 
little dust and no condensation is encountered. 


TABLE NO. 5 
RENO ANALYSES 


2” Main 


Service After After Service After 

15 Years 12 Years 14 Years 

Iron Oxide Fe,Qs.................... 64.60% 54.00 % 62.70% 
Hydrocarbons ......... cas 9.00 12.75 8.75 
et MORO oS | ee 25.00 15.00 
Ferrous Sulfate Fe SQ4........ 6.20 7.50 1.00 
ee Tee ee ee ae 50 13.50 
a. tenner Santana sere Trace Trace Trace 

| SUDO See ae ae NEE 99.43% 99.75% 100.95 % 


A study of Table No. 5 seems to indicate that internal corrosion 
is at least in part responsible for the dust and other foreign mat- 
ter found in the Distribution System. 
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INTERNAL CORROSION AND ITS CAUSES 


Manufactured gas on the Pacific Coast contains the following 
constituents: water vapor, carbon dioxide, oxygen, carbon monox- 
ide, olefines, methane, hydrogen, nitrogen, hydrogen sulfid, carbon 
bisulfid and hydrocyanic acid. “Of these twelve constituents all 
but four, namely, olefines, methane, hydrogen and nitrogen have 
corrosive action on iron or steel. With the exception of carbon 
monoxide, the presence of water vapor is necessary to facilitate 
corrosion and it is most pronounced at the dew point of the gas.” 

Of these constituents, water and oxygen are stated by Brewer 
to be the most active corrosive agent. His explanation’ 
of the phenomena is as follows: “Most authorities at the present 
time agree that, under the conditions usually met with, the corro- 
sion of iron and steel is largely caused by oxygen in aqueous 
solution. ‘The simplest explanation of this being that iron tends to 
go into solution in natural waters according to the reaction: 


FE Metal+2H?+ (ionic)=FE++ (ionic) +2H (atomic). 


“The atomic hydrogen so formed places itself out on the metal 
and if no secondary reactions were to take place the corrosion 
would cease just as soon as the metal had received a coating of 
atomic hydrogen; however, at this stage the dissolved oxygen 
comes into play and by oxidizing the deposited hydrogen to water 
exposes fresh surfaces of the metal, which goes into solution and 
thus the vicious cycle starts all over again and continues as long 
as there is any dissolyed oxygen present.” 

Brewer explains the action of ionized hydrogen and refers to 
the experiments of Whitman, Russell and Altieri regarding cor- 
rosion of iron and steel in dilute aqueous solutions. See also 
Speller’s book, “Corrosion—Cause and Prevention.” 


2 


Further in connection with this subject, Ruthven states,” 
“It is only in recent years that anything approaching a sound fun- 
damental knowledge of corrosion has been attained. ‘The matter 
has, however, been boiled down to two principal theories, the acid 
and the electrolytic; and I propose to mention these two as briefly 
as possible. Regarding the initiation of corrosion, the acid theory 
presumes that the presence of an acid—however weakly ionised— 
is necessary; whereas the electrolytic theory presumes that even 
the purest water must contain free hydrogen ions in a definite 
amount—one gramme in 10 million litres—and that this minute 
concentration is sufficient to initiate the process. Carried beyond 
the point of initiation, there is general agreement that corrosion 
continues electro-chemically.”’ 


Pollitt, in his book, ““The Causes and Prevention of Corrosion,” 
shows how closely the two theories agree after initiation, and 
states the opinion that it is futile to continue from the practical 
point of view the controversy between the two theories, and log- 
ically that there can be no useful purpose served from the point 
of view of the preservation of our metals. 


“In the case of the acid theory, first the iron is acted on the acid: 
2Fe-2H.CO;= 2FeCO 3+2H:; 


Then the ferrous carbonate formed is oxidized to the insoluble 
ferric hydroxide, which is precipitated with the liberation of the 
original amount of acid: 


4FeCO.-+O., + 1OH.O 4Fe(OH ) .+4H.CoO; 


And so long as the supply of oxygen is present the process will 
continue. (In the electrolytic theory) Iron ions shoot off the sur- 
face of the metal into the water, and the polarizing film of hydro- 
gen gas is formed. Therefore, the liquid is virtually a solution 
of ferrous hydroxide. The ferrous ions are then oxidized and 
precipitated as rust, and the surface of the metal is depolarized 
by dissolved oxygen. We are now “as we were’; and the whole 
cycle is repeated, unless some agent is introduced to upset it.” 

Further information on the causes of corrosion can be obtained 
from “Corrosion of Iron” by Wilson and “Corrosion of Metals” by 
Evans. 

In connection with this subject Dr. J. F. G. Hicks of the Port- 
land Gas and Coke Company made a study of this problem and 
his results were outlined as follows: 

“In the research laboratory of the Portland Gas and Coke Co. 
coils of steel piano wire which would present a maximum of sur- 
face to the action of the gases were enclosed in glass tubes and 
were separately subjected to the action of CO.0., HCN and CS; 
vapors mixed in a stream of hydrogen to act as an inert carrier. 
A blank test with hydrogen was also run. Before passing through 
the tubes containing the steel wire coils, the hydrogen from the 
steel container or bottle was passed through bubble bottles con- 
taining water which enabled the comparative flow to each test 

(1.) Blake, Gas Journal, March 23, 1927, p. 750. 

(2.) Brewer, Gas Age-Record, April 23, 1927, p. 595. 

(3.) Ruthven, London Gas Journal, Nov. 24, 1926, p. 495. 
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to be checked by counting the bubbles. This also caused the 
hydrogen to be moist after leaving the bubble bottles. The hydro- 
gen was then passed over liquid CS: HCN solution or was mixed 
with O2 or CO, from similar containers. 

“After 15 days exposure the increase in weight of each coil 
was shown in Table No. 


rABLE NO. 6 


Measure- 
ments of Steel Wire 


Increase in Wt. Length Diam. Area Corrosion 


Gas Used Grams % Wt. Ins. Ins. sq. ft. Ibs. sq. ft. 
H. alone 0005 003 157 04 .14 Negligib! 
H. CO, .0267 129 180 04 16 0004 
H. OO. 0196 093 182 OF 16 0003 
H. HCN 0558 290 166 04 .14 009 


H. CS, 0051 024 180 04 16 Negligible 
Corrosion was twice as great from HCN as from oxygen. 


“In order to prove that neutralization of the acidic components 
of gas or removal of moisture would eliminate corrosion the fol- 
lowing tests were made. The coils of steel piano wire were used 
as before and exposed to the action of street gas for perio is and 
under the conditions shown in Table No. 


TABLE NO. 7 


No. Nature of Test Reagents Removed Duration Rate of Gas C‘orros 


Used by of 10 Gas Flow Vi rate 
teagent Days cu. It 
. 
1 Street gas ‘‘as is” None Nothin 100 935 56.200 
2 Increased Concentration of Bubbled Adds 100 97 0 64.700 0 015 
'N thru 2% HCN A 
HCN Ho 
3 De-oxygenation Bubble () 5 13 3 620 0 004 
thru Alka- (4) \ 
line Pyr HCN 
late 
4 Moisture Removed Passes Ho) 
over conc. Vapor anc 
HoSO.« som 
H.s ) } {) 
Ni 
5 A ity Removed B ibbled Acids 
thru NaOH HCN 22 i 9 2.776 N 
solution H CO 


Comparison of 1 and 2 shows the rapid increase of corrosion 
due to addition of HCN. Test 4 shows the importance of mois- 
ture in promoting corrosion. Test 3 shows that traces of corrosion 


can occur in the absence of oxygen which seems to justify the 
theory of the ionic or electrochemical nature of the reactions when 
taken into consideration with test 5. 

“The simplest remedy for corrosion, therefore, seems to be 
removal of moisture. 

“Futher studies on the combined efttect of HCN, H.CO, and O. 
in pairs and all together were also made and in addition the effect 
of street gas. 

“The results obtained were reduced to the corrosive effect in 
pounds per sq. ft. per year as shown in Table No. 8. 


TABLE NO. 8 


Corrosive ettect in Ibs. of 
accumulated corrosion 


Gases Used film per sq.ft. per year 


HCN -+-H.CO,+0O, 09] 
HCN-+H.CO, Ce eae OS0 
H.CO;+0, . 073 
HCN-+0O.+H:O 035 
HCN-+H:0O ... 016 
Moist street gas 009 
H.CO, , 005 


Dr. Hick’s conclusions are: 


“A thorough study of the available literature and the perform- 
ance of electro-chemical experiments seems to prove the corrosive 
action of the components of street gas on the interior of mains 
is electrochemical and that it does not differ from anv other cases 
of corrosion. | 

“The primary action is the electrochemical dissolving of iron by 
water condensed from the gas. This dissolved iron is then acted 
upon by the various corrosive components of the gas as above 
outlined. The action may then be carried on still further by the 
electrolytic action set up in the steel itself where it contains impur 
ities or where segregation occurs or internal stresses exist due to 
uneven heating or cooling in manufacture. 
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“Electro couples may be formed at points of junction of two 
pieces of pipe where there is a difference of composition, density 
or structure due to differences in method of manufacture. The 
presence of dissolved electrolyts in the condensate in the mains will 
also accelerate electrolytic action particularly between the scale 
and surface of the metal. This action will also be increased where 
indentations or scratches occur in the surface of the steel. 

“Carbon dioxide is not an essential agent for oxidation, although 
its presence to the extent of, say, 2'2 per cent in a wet gas con- 
taining 1 per cent of oxygen would probably accelerate the rate of 
oxidation by about 10 per cent; assuming, of course, that liquid 
water is present. 

“Although carbon dioxide does not form an oxide of iron, it 
does, in the presence of water, slowly remove iron in the form 
of a solution of ferrous bicarbonate; and this soluble compound in 
the presence of oxygen forms an oxide which is readily transport- 
able and would, therefore, lead to stoppage of small pipes and 
injectors, 

“Liquid water is an essential agent of corrosion, and when pres- 
ent in small quantities its potency in promoting oxidation is more 
marked than when present in larger quantities. 

“There is no evidence of the formation in ordinary gas distribut- 
ing systems of products of corrosion that have any retarding effect 
upon further corrosion. The presence of ferro-cyanides in the 
liquid might modify this view, due to the formation of a fairly 
close coating of Prussian blue, but not much importance is attached 
to this. 

“The experiments justify the provisional conclusion that the 
complete solution of troubles due to transported oxide lies in one 
of the following courses: 


(a) ‘To cover the internal surface of the pipe with a covering 
impermeable to water and oxygen. 

(b To remove completely the water from the distributing 
system. 


(c) To limit as much as possible the amount of oxygen in the 
finished gas.”’ 

The chemical action of the various gaseous constituents which 
enter into corrosion is as follows: 


(1) Fiydrocyanic Acid 

(a) ‘The corrosive action of HCN usually commences with 
iron that is already oxidized in the presence of water (Ferrous 
Hydroxide). 

(b) The ferrous cyanide thus formed is liable to be decomposed 
by the Carbon Dioxide in the gas, producing hydrated ferrous 
carbonate. 

(b) The ferrous cyanide thus formed is liable to be’ decom- 
posed by the Carbon Dioxide in the gas, producing hydrated fer- 
rous carbonte. 

(c) This latter in turn is decomposed by the oxygen contained 
in the gas, whereby ferric oxide and triferric tetroxide (magnetic 
oxide of iron) are formed, while the water and carbon dioxide 
are again liberated. Corrosion deposits always contain a mixture 
of ferric oxide and magnetic oxide of iron—the latter so called 
because it can be attracted by the magnet. 


(d) The formation of Prussian blue or ferric ferrocyanide fol- 
lows. This is generally found in corrosion deposits when hydro- 


cvyanic acid Is not removed from the gas, 


(2) Ammonia and Carbon Bisulphide 

Internal corrosion by this means is very common. When both 
the agents are allowed to pass into the distributing system, they 
interact and preduce a number of new compounds. Ammonium 
cyanide and ammonium polysulphide are formed and_ interact 
forming ammonium thiocyanate (sulphocyanide). 
Ammonium polysulphide is further acted upon by the oxygen in 


the gas and is converted into ammonium thiosulphate, while sul- 
phur in the free state, is liberated. Corrosion deposits show vary- 
ing amounts of free sulphur. The ammonium thiosu!phate formed 
is capable of further oxidation to ammonium sulphate with libera- 
tion of sulphur dioxide. 

All the compounds formed are agen‘s of corrosion and will 
attack the metal parts (iron and brass) and the leathers of dry 
meters. Iron, copper and zine are formed into compounds corre- 
sponding to each salt, while the ammonia of the original salt is 
liberated as a vapor, and is ready to combine with a further quan- 
ti‘vy of carbon bisulphide, and to repeat the same process of corro- 
sion, 

Some aqueous liquors removed from motors are of a_ reddish 
color. This is caused by the metallic iron of the meter and the 
organic iron of the leather dissolving in the solution of ammonium 
sulphocyanide, whereby ferric sulpho-cyanide is formed and _ is 
blood-red in color. 

These salts actually dissolve the substance of meter leathers 
and cause the latter to become perforated. Moreover, corrosion 
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of the tin plate (tinned iron) in gas meters may also result in 
perforation, resulting in the passing of gas unregistered. 


(3) Oxygen and Carbon Dioxide 

These two gases are intimately associated in bringing about 
corresion. Oxygen alone will act to a small extent, but the pace 
is accelerated by the presence of carbon dioxide—the additional 
presence of moisture being always understood. The oxygen first 
combines with the metallic iron to form ferrous oxide. ‘Then the 
ferrous oxide in the presence of water vapor will combine with 
carbon dioxide to form hydrated ferrous carbonate, which is a 
compound soluble in water. This ferrous carbonate is capable of 
absorbing more oxygen, with formation of ferric oxide—meanwhile 
liberating water and carbon dioxide in the free state. These 
latter are again at liberty to attack fresh portions of iron and so 
the process is repeated. 


(4) Sulphur Dioxide 

This gas is produced by the action of air on the su'phur con- 
tained in coke and by the action of steam on carbon and ferrous 
sulphide during a run. Oil gas or carburated water gas does not 
contain sulphur dioxide to any extent. During the cracking of the 
oil, the nitrogenous bodies it contains are dissociated and the 
molecules rearrange themselves as ammonia. ‘This ammonia com- 
bines with the sulphur dioxide, forming salts, such as ammonium 
sulphide and ammonium sulphate, and these salts are washed out 
of the gas when the latter passes through the seal pot containing 
water. 

Sulphur dioxide attacks brass and leather of meters. If the 
leather dressing be removed from any cause, bleaching and rotting 
of the leather will result. 


(5) Dry Carbon Monoxide Acting on Metailic Iron 

Dry corrosion by carbon monoxide results in the formation of 
ferrocarbonyl, which again is easily decomposed by heat, and in 
the presence of air is converted into carbon dioxide and iron 
oxide. 

Oxide of iron from this source is often found deposited on the 
fire clay bricks and the fuel of gas fires, on steatite burner tips, 
and on the clay mantle-rods and mantles of incandescent burners. 
Its presence is indicated by the red stain on the parts named. 

If hydrocyanic acid is present in the gas a further compound 
is formed—ferric carbonyl-ferrocyanide, which is a beautiful violet 
color. 


DEHYDRATION 


Since the evidence indicates that water vapor is the chief 
offender in connection with internal corrosion and other distribu- 
tion difhculties, the attention of Gas Engineers has been drawn 
to the possibilities of dehyration and the methods to be used. 
Water vapor has become a greater problem since the development 
of more ethcient scrubbers and the adoption of liquid purification. 
T. Rosebaugh in a report submitted for the Pacific Gas and Elec- 
tric Company on “the proposed dehydration of Potrero Gas by 
the compression methods using expansion units for power recov 
ery,” states the following to be true: “The intensive scrubbing in 
connection with purification gives a gas saturated, or nearly so. 
at holder temperature, which is generally due to slight compression, 
a few degrees above atmospheric temperature. Prior to the use of 
the liquid purification system, it is doubtful if the gas ever left 
the plant at more than 65% saturation with water vapor, and 
perhaps 70% on a real warm day. Now, it is safe to say the 
degree of saturation probably never drops below 95%.” 


Dehydration was ably treated by Dr. F. W. Sperr, in his paper 
on the subject and it is hardly necessary to duplicate his work in 
this report. The three methods g.ven most consideration were 
compressicn, refrigeration and treatment with hygroscopic sub- 
stances such as calcium chloride in solution. 


The compression method receives the most favorable considera- 
tion on the Pacific Coast, due to the prevalence of high pressure 
distribution and the amount of compression equ-pment already in- 
stalled. Detailed consideration of the compressicn and refrigera- 
tion methods will be found in data furnished by Messrs. N. H. 
Wardale of the Portland Gas and Coke Company and J. M. 
Dickey of the Pacific Gas & Electric Company and which informa- 
tion will be filed at the Association Secretary's ofhce w/ th this 
report. Messrs. Frank Wills and T. Rosebaugh have made a 
thorough study of the possibilities of the compression method and 
can be referred to as sources of informaticn on the subject. 


For information regarding the use of hygroscopic materials, the 
committee refers to the paper by C. Harris on “Partial Drying of 
Town’s Gas,” submitted by W. C. Holmes, Ltd., of Huddersfield, 
England, a copy of which is also on file with this report. 


The storage of dehydrated or partially dried gas is not a very 
serious problem to Pacific Coast companies due to the development 
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of the Waterless Gas Holder and the possibilities of high pressure 
storage holders, such as the type designed by Engineers Bridge 
and Thompson of the Southern Counties Gas Company, and used 
by that company with success wherever installed. 

Regarding the waterless type, Parker* comments as follows: 

“An interesting point in favor of treatment of the gas is that 
it would give a greater factor of safety in the use of waterless 
gas holders. Apart from the actual danger of freezing of water 
trapped in the seals of such holder, there is a definite disadvan- 
tage arising from the ordinary condensation within the holder, 
even in comparatively warm weather. The condensed water, in 
cases observed, emulsifies with water gas tar, resulting in a great 
increase in viscosity of the tar, which is a disadvantage in several 
directions.” 

The effect of the water tank type of holder upon the water 
vapor content of a dehydrated gas can be readily illustrated by 
the experiments performed by Mr. Christopher of the Southern 


California Gas Company. ‘Tests were made to determine the 
amount of water vapor picked up by the dry natural gas in pass- 
ing through water tank holders. ‘The gas before entering the 


holder was found to contain .01623 gal. of water vapor per 1,000 
cu. ft. and after passing through the holder contained .03898 gal. 
per 1000 cu. ft. This test indicated that the gas picked up consid- 
erable moisture while in the holder. The method used and details 
regarding the tests are filed with this report in the Secretary’s 
othce. 

To avoid the possibility of adding moisture to the gas when 
using water tank holders, the use of an oil film on the holder 
water has been resorted to. 

The water tank type has been used with satisfactory results 
in England, according to Parker*, who states: “It is found in 
practice that, if the gas is treated before entering the holder, and 
the water in the tank has a film of oil on it, the amount of water 
taken up increases the dew point by only 2 to 3° Fahr.” ‘Ttss, 
he adds, allows a safe margin, except in very extreme cases, where 
the temperature of the services may be lower than 30° Fahr; but, 
under these exceptional conditions, the amount of water condensed 
would be very small indeed. 


TABLE NO. 9 
DEHYDRATION COSTS 


Source Method Cost per M 
cu. ft. 
English Company Calcium Chloride $.0039 
Company A (Large) Compression 0055 
Company B (Large) Compression .0154 
Company C (Small) Compression 0300 
Company D (Intermed.) Compression .0446 


Dehydration Costs Versus Benefits 

The normal average cost of dehydration is estimated by Mr. 
Sperr in his article to be approximately $.020 per M cu. ft. 

These costs include operating expenses of all character, as well 
as the annual fixed charges for plant investment. 


None of the companies reporting ‘pon the subject has given 


reliable or authentic information upon which one could estimate 
the annual depreciation of mains, services and holders which 
could be attributed to internal corrosion. For this reason any 
statement of benefits must necessarily be upon a purely speculative 
basis. 

Example: Since the English company’s cost, when corrected to 
a comparable basis, by allowing for the difference in cost of labor 
and supplies, closely approximates that of Company A, and since 
Company A is of sufficient size to be representative of normal con- 
ditions, it will be used as an example. 

This company has an annual sendout of approximately four 
billion cubic feet and the total annual cost of dehydration at 
$.0055 per M would be $22,000.00. 

The annual operating cost of work done as the result of dust 
and scale complaints by this company is estimated as follows: 


100 service stoppages at $8.00... Renae: $ $00.00 
500 service calls at $1.50-.................. bees iil 750.00 
350 governor changes at $1.20... e 20.00 
1500 governor repairs at $.50_.......... eae s . 750.00 


$2720.00 


A part of this work was undoubtedly due to causes other than 
the products of internal corrosion. However, the proportion of 
these other causes to the total is unknown and, for the purpose of 
this comparison, it has been assumed that all of the trouble was 
due to internal corrosion products. In addition to this expense 
there is an annual drip pumping cost of approximately $3300.00 


*Gas Age-Record, June 11, 1927. 


which would be eliminated by dehydration, making a total operat- 
ing saving of $6020.00. 

The difference between the $22,000.00 cost of dehydration and 
the $6000.00 operating saving ts $16,000.00 which represents the 
amount by which the depreciation of mains, services and holders 
would need to be reduced by the dehydrating of the gas in order 
to put dehydration on a paying basis. On an investment of approx- 
imately $8,000,000.00 this $16,000.00 is 0.2 per cent annually. 

Another factor is involved, however, in that the removal of a 
part of the water vapor from the gas takes out an item which is 
now being measured by the consumer’s meter and dehydration 
should therefore be charged with the cost of an equivalent amount 
of gas. Under the condition of Company A, the gas is at present 
being measured under practically saturated conditions at an avert 
age of about 58 degrees Fahr. Elimination of water vapor by 
cooling to 40 degrees results in a reduction of about 0.8 per cent 
in volume. At a cost of 35 cents per M cubic feet, this represents 
a loss of $11,200.00 on the annual sendout. Adding this amount 
to the cost of dehydration results in increasing to 0.34 per cent, 
the amount by which the annual rate of depreciation must be 
lessened in order to make dehydration profitable. 

However, in connection with this matter, the removal of any 
inert such as moisture from the gas will increase the heat value 
Consequently, with proper B.t.u. control and the removal of mois- 
ture, the manufacture of a gas of lower heat value will be pos- 
sible without departing from the standard required. This will 
compensate to a great extent the shrinage in volume and cut down 
the possibility of financial loss in that regard. 

It is obvious also that the other companies reporting a greater 
cost of dehydration would necessarily have to reduce their rate of 
depreciation through dehydration by a considerably greater amount 
before making it profitable, unless more extensive operating savings 
could be made. 

The situation in any company should be reduced to an economic 
comparison such as the foregoing in order to determine the justifi- 
cation of dehydration. The conclusions relative to the case of 
Company A may not apply in the case of companies where meter 
maintenance costs are high and depreciation of meter equipment 
very rapid, due to poor service. Servicing of consumer's appli- 
ances due to stoppages resulting from naphthalene and condensa 
tion may be a large enough item to be a factor in justifying dehy 
dration costs. It must be remembered that, as stated previousls 
in this report, such conditions can be remedied without remova 
of water vapor by improving operating conditions at the plant 
particularly in connection with purification. It is true, however, 
that in the absence of water vapor these conditions would not be 
encountered. 

It is questionable if, from a purely economic basis, the savings 
actually incurred and directly traceable to dehydration will justify 
the expense. Adding, however, the intangible values derived trom 
improved service conditions with the benefits to public relations, 
dehydration may seem to be the best solution to the problem. It is 
entirely a local question. 

The problem of reducing internal corrosion and preventing the 
reactions caused by the presence of moisture in gas mains has been 
undertaken by the use of an oil spray for coating the internal 
surface of the mains. This practice is common in Europe at the 
present time and is being considered with interest by some com 
panies operating on the Pacific Coast. The Standard Oil Co. of 
California advises the use of special dark neutral oil corresponding 
in volatility for eastern 31° gravity stock. It is considered that 
the atomization of such an oil at a pressure of 300 lbs. per square 
inch or more would be advisable and that the injection of such 
an oil into the mains should be made when the volume of gas 
flow is high so that the velocity will carry the oil a maximum dis 
tance. It will be of interest to note just how general this practice 
will become and to what degree of success it will mitigate internal 


corrosion. 
DUST CONTROL 


The removal of dust deposits and other materials from mains 
and services will be a problem whether dehydration 1s effected or 
not. Dust control is a necessary expedient in the case where 
dehvdration is not practiced in order to render proper sery ice 
without continual complaints regarding stuck meters, pilot-light 
stoppages and fouled thermostats. 

Where dehydration is put into effect, the drying out of mains 
and services may cause a dust condition of unexpected seriousness 
and methods of control are necessary to maintain proper service 
This condition will necessarily exist over such a period of time 
as required to remove the major portion of accumulated matter 
already present in the system. 

Increased load and periods of heavy demand cause the appear- 
ance of dust trouble in places often unexpected. So many varia- 
bles enter into the problem of dust deposit movements that it As 
practically impossible to prepare for their appearance or predict 
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their movements. The best plan is to fortify yourself against 
difficulty by the installation of devices for their removal at strate- 
gic points subjected most to their appearance. 


Even with the elimination of internal corrosion, the slag and 
scale formed by welding of pipe, the inclusion of dirt and other 
matter in laying pipe lines as well as a certain amount of oxida- 
tion of the iron in pipe lines, all will contribute to make the 
problem a real one. ‘Take the Natural Gas Industry for an 
example. They have encountered this problem from the start, not 
so much from internal corrosion as from foreign matter in the 
gas itself, such as sand from the wells and pipe scale. 

H. B. Milam,’ in discussing dust separators, refers to tests 
performed by the University of California in Bulletin No. 362, 
May, 1923, and states that separators investigated were classified 
in three general types as follows: The first type included dry sep- 
arators or separators not involving the use of any liquid. Of the 
dry separators there were two classes, those using centrifugal 
force to effect the separation and those filtering the air through a 
fine meshed filter or cloth or like material. The filtering, type 
would not be adaptable to use with natural gas because of the 
danger of clogging and impeding the flow. The centrifugal type 
showed very poor efhciency, the amount of dust removed varying 
from a little over 40 per cent to about 87 per cent. This is not 
considered a sufhciently good separation to be worth while. 

The second type of separator used water in the separating 
process. Usually the air was bubbled through water to remove 
the dust. The efhciency of this type varied from about 89 per 
cent to about 97 per cent. While this efficiency is better than the 
dry type, it still leaves a great deal to be desired and the use of 
water in natural gas lines would be objectionable, both because 
of its liability to freeze and because it would saturate the gas 
with water vapor which would not be desirable. 

The third class of dust removing equipment utilized oil in the 
removal of dust and might be termed the contact method, since the 
dust was caught and held by the oil either by bubbling the air 
through the oil or by passing the air through a coarse filtering 
material wet with oil. The efhciency of this type of separator 
varied from 96 per cent to 99.9 per cent.” 

Due to the difhculties bound to be encountered in the use of 
water or oil as a filtering medium, the attention of Pacific Coast 
gas men has centered upon the dry type filter using either a fine 
meshed cloth or screen or some such medium. 

Filters have been installed by many companies using a wire 
screen as the filtering medium. ~ This type has the disadvantage 
in that the area for filtering purposes is necessarily limited and 
soon develops back pressure because of clogging effect of the dust 
particles. Cost of servicing is a serious handicap. 

A filter using a screen made of cloth has been developed by 
the San Diego Consolidated Gas and Electric Co., giving a large 
area for filtering. However, the cloth soon deteriorates, especially 
when clogging of the material subjects the cloth to a strain. The 
constituents of the gas cause the cloth to rot and a break in the 
material will destroy the effect of the filter. 

Perhaps the most successful filter of this type is one devised 
to use curled hair as a filter medium. This material offers a 
great amount of surface exposure with least amount of resistance 
to gas flow. When the hair is oiled it will filter out the finest 
particles of dust encountered. Filters of this type have been used 
with marked success by natural gas companies, in particular, 1. e., 
the Southern Counties Gas Company. 

Opinion will vary among gas men as to the type most suitable 
to meet the particular conditions encountered. However, all will 
agree that the problem necessitates taking steps to control and 
eliminate as much as possible, such deposits from the distribution 
system. 


Conclusion 

The committee in studying internal corrosion as a problem anda 
dehydration as a mitigative measure in controlling it have empha- 
sized the following points: 

1. The nature of deposits encountered in mains and services 
indicate that internal corrosion is accountable for a large propor- 
tion, roughly about 70 per cent. 

2. Internal corrosion is an electrochemical reaction dependent 
upon the presence of water vapor. 

3. Dehydration will eliminate internal corrosion but should be 
justified by economic comparison of cost involved and benefits 
derived. 

4. In any case, the control of dust and other foreign material 
in the distribution system will be a problem at least for a con- 
siderable period of time and devices should be installed to elim- 
inate these deposits and safeguard service. 


(1) Western Gas, May, 1927. p. 28. 
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Natural Gas Measurements* 


I. BAROMETRIC PRESSURE CORRECTIONS IN ORIFICE 
METER WORK 


LTHOUGH the effect of barometric pressure on the meas- 
urement of gas by means of orifice meters has been dealt 
with thoroughly long ago, there is still so much confusion 

in the minds of men using orifice meters as to the proper method 
of handling barometric pressure corrections that the committee on 
gas measurements has considered the subject worthy of consider- 
able study and discussion during the past year. The committee 
includes herein a discussion of the present practice in the natural 
gas industry in respect to the barometric ‘ 
pressure question, and a proposed method {7 Lda 
of handling barometric pressure correc- 
tions which, if it were to be generally 
adopted throughout the natural gas in- 
dustry, would, in the opinion of the com- 
mittee, simplify orifice meter calculations, 
eliminate some of the apparent discrep- 
ancies often found in gas measurements 
by means of orifice meters, and do away 
with one possible cause for misunder- 
standing or disagreement among com- 
panies buying and selling gas through 
orifice meters. 


1. Present practice in the 
natural gas industry: 


Fae Hough, 


Chairman 


It has been the almost universal prac- 
tice in the natural gas industry to use as 
a unit for gas measurement one cubic foot of gas at a temperature 
of 60°F. and at a pressure 4, 6, 8 or 10 ounces above the normal 
barometric pressure at the point where the gas is measured. Ob- 
viously changing the pressure to which gas measurements are 
referred changes the actual quantity of gas (expressed in weight 
or heat units) in unit volume. Thus we see that it has been the 
practice of the natural gas industry to actually use a different 
unit of measurement for each elevation above sea level. 


This practice was no doubt originally adopted because it approx- 
imates the one used in the measurement of gas by means of dis- 
placement meters. Without applying correction factors, displace- 
ment meters give volumes referred to some pressure above 
atmospheric at the point of measurement. In the measurement of 
gas by means of house-type meters for example, the simplest method 
is to use the volume recorded by the meter regardless of the tem- 
perature and pressure conditions under which it operates. How- 
ever, in the case of measurement by means of orifice meters, 
gas volumes referred to any definite temperature and pressure 
conditions whatsoever must always be calculated, and the basing 
of pressure bases on atmospheric pressure complicates rather than 
simplifies those calculations. 


There are two pressures that must be definitely established 
when measureing gas. One of these is the base pressure or stand- 
ard pressure to which the measurements are referred; the other 
is the absolute pressure of the gas in the meter. The first 
pressure is an arbitrary one agreed upon by the buyer and seller 
at the time the contract is made; the second is obtained by actual 
measurement at the meter. ‘This second pressure, the absolute 
pressure at the meter, is obtained by measuring the gauge pressure 
and the barometric pressure, the sum of these two giving the abso- 
lute pressure. It is evident, therefore, that even though the 
standard pressure to which the gas volume is referred is chosen 
arbitrarily without regard to barometric pressure, it is still neces- 
sary to know the barometric pressure at the point of measurement. 
The pressure extension tables universally used for calculating 
orifice meter data are based on a barometric pressure of 14.4 lb. 
per sq. in. If the barometric pressure at the meter is not 14.4 lb. 
sq. in., these pressure extension tables cannot be used without 
employing a correction factor or some other means of compensating 
for the difference. 


To illustrate the various methods whereby barometric pressure 
corrections are made in the calculation of orifice meter results, the 
following four examples quoted from “The Measurement of Gas 
and Liquids by Orifice Meters” by Henry P. Westcott, Second 
Edition, Page 228 are given. 


—_— —— - 
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Co.; B. M. Laulhere, Midway Gas’ Co.: A. E. Madden. Southern Counties Gas 
Co.; G. B. Reece, Southern Counties Gas Co.; T. K. M. Smith, Industrial Fuel 
Supply Co.; J. O. Wiley, Westcott and Greis, Inc. 
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“At a given meter the following conditions exist: 

Barometric pressure 12.4 lb. per sq. in. 

Unrevised hourly coefficient for a pressure of 
14.4 plus 4 oz., a gravity of 0.600 and a 
temperature of 60° F.,—16664. 

Average gauge pressure 10 lbs. per sq. in. 

Average differential pressure 16.0 in. water. 

Gravity of gas 0.600. Air=1 

Temperature of gas 60°F. 


Calculation No. 1: Coefficient revised, pressure extensions not 


revised: 


O =24x16664 (14.4+0.25) (14.4410) 16.0=9,152,000 cu. ft per 
(12.4+0.25) 
day. 
Calculation No. 2: Coefficient and pressure extension revised: 
OQ =24x16664 (14.4+0.25) /(14.4+8) 16.0=8,768,000 cu. ft. per 
(12.4+0.25) 
day. 
Calculation No. 3: Coefficient not revised. Pressure extension 
not revised: 
QO =24x16664 +/(14.4+10) 16.0=7,927,000 cu. ft. per day. 
Calculation No. 4: Coefficient not revised. Pressure extension 
revised : 
OQ =24x16664 \/(14.4+8) 16 =7,572,000 cu. ft. per day.” 


Although the barometric pressure used in these examples varies 
more widely from the 14.4 value than do barometric pressures in 
the regions where natural gas is measured in California, the case 
is typical of conditions in the Wyoming and Colorado districts and 
serves to bring out clearly the wide divergence that may exist in 
the quantity of gas represented by a cubic foot under the present 
conditions. Even though the actual weight of gas involved is the 
same in each case, the quantity expressed in cubic feet varies from 
9152,000 cu. ft. to 7,572,000 cu. ft. All of the four methods illus- 
trated above are in use in Southern California today. 


If the contract under which this gas is bought and sold states 
that the unit of measurement shall be one cubic foot of gas at a 
temperature of 60°F. and at a pressure of 4 oz. above normal 
atmospheric pressure at the point of measurement, calculation 
No. 2 will give the correct results. If the contract states that the 
unit of measurement shall be one cubic foot of gas at a tempera- 
ture of 60°F. and a pressure of 14.65 lb. per sq. in., then calcula- 
tion No. 4 is correct. In no case, however, are calculations No. 1 
and No. 3 correct, for they do not use the true absolute pressure. 


In addition to the confusion that may arise because of the 
multiplicity of ways of interpreting and expressing orifice meter 
measurements illustrated above, further confusion arises from 
the fact that in many cases companies do not agree as to what the 
normal barometric pressure is at a given point. Investigation by 
the committee desclosed the fact that in every oil field in South- 
ern California at least two values for the normal barometrtc 
pressure are in common use; in some cases there are as many as 
three values in use. ‘These values range from 14.4 to 14.65 Ib. 
per sq. in. Although this is a small range or variation, under the 
present method of actually changing the pressure base, to which 
gas measurements are referred to conform with the barometric 
pressure, this small difference changes the volumes obtained by 
1.4 per cent. 


2. Proposed method for handling barometric pressure corrections: 


It should be pointed out and clearly understood that the present 
practice of varying the base pressure to which orifice meter 
measurements are referred, to conform with barometric pressures 
at the point of measurement, has no physical basis inherent in the 
orifice meter itself. The base pressure to which gas measurements 
by means of orifice meters are referred is a perfectly arbitrary 
thing and can be anything that the buyer and seller in any given 
transaction agree upon. Apparently there has been an impression 
in the minds of a large number of orifice meter users that it is 
necessary to correct their coefhcients for barometric pressure in 
the manner shown in calculation No. 2 above in order to obtain 
results expressed in a standard cubic foot that will be directly 
comparable with results obtained by means of other orifice meters 
in any other location. That this impression is just the reverse of 
the truth can perhaps be shown by the following brief discussion 
of the theory underlying the orifice meter. 

The following equation is the general equation applied to the 
measurement of any fluid by means of orifice meters. The 
equation used in natural gas work is a special equation derived 
from this one. 


Us=C V 2g(h) 


Where 

Us=the average velocity of the fluid through the orifice in 
feet per second, 

g—acceleration due to gravity—32.2 ft./sec./sec. 

h=the differential pressure drop across the orifice ex- 
pressed in feet of the fluid flowing of down stream 
density. 

c—coefhcient of discharge; a constant for any given type 
of meter. 


From this equation it is evident that to obtain the actual average 
velocity of a fluid through an orifice all that is necessary is to 
measure the differential pressure drop across the orifice and express 
that drop in terms of feet of the flowing fluid. In the measurement 
of water for example which is practically incompressible it is only 
necessary to measure the differential drop with a water column 
graduated in feet and to substitute the observed value in the above 
equation. However, in the measurement of gases the differentia] 
pressure is measured in inches of water and it is then necessary 
to convert this value to its equivalent in feet of the flowing gas* 
by multiplying it by the ratio of the density of water to the density 
of the gas in the down stream side of the meter. But since the 
density of a gas is a variable depending upon its absolute tempera- 
ture and absolute pressure, it is necessary to measure these two 
quantities and to know the density for some definite temperature 
and pressure before the density of the gas in the down stream side 
of the meter can be calculated by means of the laws of Boyle and 
Charles. Having measured these quantities and having made the 
proper calculations and substituted the proper value for (h) 
in the original equation we are able to calculate the velocity of 
the gas passing through the orifice. If then we know the area of 
the orifice we are able to calculate the volume of gas passing 
through the orifice, the gas having the density previously calculated. 
Now that we know the volume of the gas passing through the 
orifice and its density we could by simply multiplying these two 
quantities together, obtain the weight of gas passing through the 
orifice and we would have a very definite measure of the weight 
of fluid having passed. We should note that we have obtained a 
definite measure of the gas without taking barometric pressure 
into account except insofar as it effects the determination of the 
absolute pressure of the gas. If, as is universally the case in the 
gas industry, we want the quantity of gas expressed as volume 
rather than as a weight, all that we need to do is to choose some 
standard temperature and pressure under which our volume is to 
be expressed and then calculate the density of the gas under those 
conditions of temperature and pressure and divide the total weight 
of gas as determined by the orifice meter as above outlined by this 
density. Thus we see that the standard pressure is a_ perfectly 
arbitrary thing that is not bound up in any way with the barometric 
pressure at the point of measurement. 


In view of these facts the committee on gas measurements 
believes that much could be gained and little or nothing lost if, 
instead of following the present practice of changing the standard 
pressure to which gas measurements are referred for changes in 
barometric pressure, the natural gas industry would choose some 
standard pressure that could be universally adopted, just as the 
present standard of temperature is universally adopted. The com- 
mittee’s contention is that if we are to have a standard practice it 
should be one that makes the measurements of gas by means of ori- 
fice meters as simple as possible, and the results as useable as pos- 
sible. The prime requisite in measurement work of any kind is a 
definite reproduceable unit, something that the natural gas industry 
does not now have. | | 


That the trend in gas measurement is towards a _ pressure 
standard that is independent of barometric pressure is indicated 
by that fact that the two largest oil companies operating in 
Southern California have recently adopted a standard pressure 
of 14.4+-.25 lb. per sq. in. as the pressure to which all their 
measurements are referred. The U. S. Department of the Interior 
has for a number of years compiled its data on a pressure standard 
of 15.025 Ib. per sq. in. 


The question as to just what pressure should be chosen for 
universal use is a difhcult one because of the conflicting interests 
involved. From the purely technical point of view it would be 
desirable to have natural gas measurements conform to the uni- 
versally accepted pressure standard now used in gas testing work, 
namely 30 inches of mercury (14.733 Ib. sq. in.). 


Assuming that coefhcients based on a standard pressure, rather 
than coefhcients based on the barometric pressure plus a given 


*See, Measurement of Gas and Liquids by Orifice Meters. Westcott ~ nd 
Fdition, pp. 79-82; Principles of Chemical Engineering, Walker, Lewis and 
McAdams, pp. 43-117. 
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pressure are used, we will still have the effect of barometric pres- 
sure on the static-pressure-gauge spring to contend with. How- 
ever, the effect of barometric pressure on the static pressure spring 
produces only a small error in gas measurements, unless gas is 
being measured under low pressures. Take as an example a case 
where the gauge pressure at the meter is 50 lb./ sq. in. and the 
barometric pressure is 14.65 lb./ sq. in. If the volume passing 
through this meter is calculated on the erroneous assumption that 


the barometric pressure is 14.4 lb./ sq. in. the error resulting will be: 


( 50 + 14.65) 
2 oa 50 + 14.4 )=0.2% 


For higher gauge pressures such an error in barometic pressure 
would cause an even smaller error in the calculated volume. This 
small error should be contrasted with the 1.4% error referred to 
at the end of the previous section, which resulted in changing the 
pressure to which gas volume is referred to conform with the 
barometric pressure. 


To facilitate the using of true absolute pressures in calculat- 
ing orifice meter data the chart shown in Fig. 1 has been plotted. 
This chart gives values for the barometric pressure at elevations 
ranging from sea level to 7000 ft. and is applicable, the committee 
believes, to all points in Southern California where orifice meters 
are used. The data for this chart was obtained as follows: From 
the United States Weather Bureau in Los Angeles the average 
barometric pressure for the period from 1878 to 1924 was obtained 
as well as the average temperatures for the same period. ‘The 
assumption was then made that the average temperature in all 
other points in Southern California is the same as that of Los 
Angeles (a rather large deviation from this assumption would 
cause a negligible error in the barometric pressure reported) and 
that the average barometric pressure for all points in Southern 
California differs from that at Los Angeles only because of 
differences in elevation. The elevation of the weather bureau 
station in Los Angeles was obtained and the barometric pressure 
for a series of elevations was calculated by means of the following 
formulae taken from the Smithsonian Physical Tables, 7th Revised 
Edition pp. 145. 

Z=C (Bo—B) 
(Bo +B) 
C (in feet) eres § +to+t —=) 


YOO 


In which Z=difference in height of two stations in feet, 
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Bo—Barometric pressure at the lower station in inches 
of mercury, 

B=Barometric pressure at the upper station in inches 
of mercury, 

to—Temperature at the lower station in F, and 
t=Temperature at the upper station in “F 


Sample calculations: 


Average barometric pressure at Los Angeles = 29,619 In. Hg. 
Average temperature at Los Angeles = 625 “Ff 
Elevation of barometer at Los Angeles = 361 ft 
Elevation of upper station = 600 ft. 
Average temperature at upper station = 62.5 F 
C =52494 (| +62.5+62.5 — 64) 
900 


C=56052 
Transposing the equation Z—C (Bo—B) 
(Bo+B) 
we find that 
B= (C—Z ) Bo 
(CZ) 
B= 56052 —(600 —361) x29.619 
56052 + (600 —361) 


B=29.368 In. Hg.—14.42 Ib./sq. in. 


To determine the average barometric pressure at any meter 
station it is only necessary to look up the elevation of the meter 
station on a contour map, and then read from the chart the baro- 
metric pressure corresponding to the elevation of the _ station. 
This procedure will doubtless give a value nearer to the average 
barometric pressure than could be determined by a few observa- 
tions at the meter by means of an aneroid barometer, and the 
labor involved is less. If a chart such as this one could be gen- 
erally accepted as standard, disagreement among various com- 
panies as to the average barometric pressure at any given point 
could be eliminated. A useful figure disclosed by this chart is 
that a difference in elevation of 100 ft. causes a difference in 
barometric pressure of approximately .05 lb./sq. in. or .10 inches 
of mercury. 


If the barometric pressure at a meter does not equal 14.4 
lb./sq. in., the value upon which the pressure extension tables 
are based, some method of correction must be applied. The 
simplest and most accurate way to do this is to set the static 
pressure pen so that it records a pressure different from the true 
gauge pressure by an amount equal to the difference between the 
true barometric pressure and 14.4 lb./sq. in. For example if the 
barometric pressure at a given meter is 15.4 lb./sq. in. then the 
static pressure pen should be adjusted to read 1 lb. high. If this 
is done and we assume as an illustration a true static pressure of 
50 Ib./sq. in. gauge, the true absolute pressure will be 65.4 lb./sq. 
in. but the gauge will record 51 Ib./sq. in., and the calculator will 
look up the extension corresponding to that pressure which will 
be the extension for an absolute pressure of 51-+-14.4—65.4 lb./sq. 
in. As this is the true absolute pressure at the meter the extension 
thus obtained will be correct. 


If for any reason it is not desirable to adjust the static pres- 
sure pen a correction factor can be applied to the coefficient by 
multiplying it by the square root of the ratio of the average true 
absolute pressure to the average absolute pressure for which pres- 
sure extensions were taken from the tables. This latter procedure 
is however less accurate and more cumbersome than the former. 


Il. THE HANDLING OF MOISTURE CONTENT CORREC- 
TIONS IN ORIFICE METER WORK 


The committee on gas measurements for 1926 investigated the 
moisture content of natural gas. Their report on this subject was 
devoted largely to a discussion of methods of correcting gas 
volumes for moisture content when the gas is saturated with 
water vapor. The estimation of loss of volume during the com- 
pressing of gas saturated with water vapor was covered quite 
thoroughly by that committee.* The committee this year will 
confine its report on water vapor correction to a discussion of 
methods of determining the water content of gas when the gas 
is carrying more or less water than that required for saturation 
and to a study of the effect of entrained liquid water on orifice 
meter measurements. 


In the natural gas industry where a wide range of pressures 
is employed, it cannot always be assumed that the gas is saturated 


*Proceedings of Pacific Coast Gas Association. Vol. 13, page 259. 
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with water vapor. In many cases where gas is leaving a gasoline 
absorption plant or a compressor station it carries a fine fog of 
entrained water the quantity of which is far in excess of that re- 
quired to saturate the gas. Then again when the gas is com- 
pressed to a high pressure, after-cooled and transported through a 
long pipe line in which there is a large pressure drop, the gas 
at the far end of the pipe line will be carrying much less water 
than that required for saturation. 


1. The effect of entrained liquid water on orifice meter measure- 
ments. 

There are two distinct problems involved in the making of 
corrections for entrained water passing through orifice meters 
measuring natural gas. One of these involves the accurate deter- 
mination of the quantity of water carried by the gas, and the other 
involves a determination of the quantitative eftect that this en- 
trained water has on the meter reading. The latter of these two 
problems will be considered first. To our knowledge no tests 
have been made on commercial meters to determine the exact 
effect of a fine fog of entrained liquid water on the meter measure- 
ments. Such a test would be difficult to make in a comprehensive 
enough manner to give the results general applicability. In the 
absence of such information we have had to fall back on a con- 
sideration of the problem from the theoretical side. Refer again 
tc the general equation which was discussed in the section on 
barometric pressures, namely 


ue =crv/2¢ (h) 


As was pointed out before this equation is directly applicable 
without change in coefhcient to any fluid in turbulent motion. 
Water, gas, air or steam could be measured through a meter with 
equal facility and the results calculated by means of this equation 
simply by substituting in the above equation the differential pres- 
cure in terms of feet of the fluid flowing on the down stream side 
of the orifice. 

If it is true, then, that two fluids so different as water and gas 
can be measured separately through the same meter without 
changing the coefhcient of discharge, it is evident that a mixture 
consisting of gas and a fog of entrained water can also be meas- 
ured through the same meter simply by substituting in the equation 
the differential pressure in feet of the mixture. In the equation 
used for calculating natural gas measurements, the “h” in the 
above equation is replaced by the differential pressure in inches 
of water multiplied by the necessary conversion factors to con- 
vert it to feet of gas at the density existing on the down stream 
side of the meter. Those factors involved in this conversion that 
remain constant such as the density of water, the number of 
inches in a foot, etc., are removed from under the radical and 
placed in the coefhcient while those factors that vary, such as the 
absolute pressure and temperature of the gas on the down stream 
side of the orifice and the gravity of the gas compared with that 
of air must remain under the radical. This modified equation can 
be applied directly to the measurement of gas carrying entrained 
water providing the proper value for the gravity is substituted 
in it. The actual gravity compared with air of gas carrying en- 
trained water cannot be measured directly by means of the 
Edwards Balance, but must be calculated in the manner shown 
in the next paragraph. 

Consider a definite volume of dry gas. What will be the effect 
on the gravity and volume of this gas of introducing into it a 
fine fog of water in excess of that required for saturation? Water 
will evaporate until the gas is saturated with water vapor at the 
pressure and temperature to which the gas is subjected. The 
gravity of water vapor compared with air is 0.622. If the gravity 
of the dry gas was greater than this as is usually the case with 
natural gas, the gravity of the resulting mixture of water vapor 
and gas will be less than that of the original gas. The volume 
of the mixture will be greater than that of the original gas by 
an amount equal to the volume of water vapor evaporated. How- 
ever interspersed throughout this mixture of gas and water vapor 
will be minute drops of liquid water. The density of liquid water 
is so enormously greater than that of gases, that the volume oc- 
cupied by any reasonable weight of liquid water dispersed through 
the gas will be negligible. The presence of this liquid water then 
serves to increase the weight per unit volume of the gas and does 
not increase the volume of gas. We have, therefore, water vapor 
tending to reduce the gravity of the gas and liquid water tending 
to increase the gravity of the mixture. The net result of these 
two eftects will depend upon the relative amounts of water vapor 
and liquid water present when equilibrium is reached. The equa- 
tiens necessary for calculating the gravity of a gas and water 
mixture when the gravity of the dry gas, and the total quantity 
of water present is known, are derived as follows: 


Gw=—Grav ty of water vapor (Air=1) 
Gd=Gravity of dry gas 
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V.—Vol. water vapor required to saturate the gas under the tem- 
perature and pressure conditions existing at the meter. (cu. ft. 
water vapor/ cu. ft. dry gas) 

V.—Total water found in gas by actual test (cu. ft. water vapor 
cu. ft. dry gas) 

If we think of the various gravities for which symbols are given 

above as weights per unit vol., then the following equation § can 
be written down at once: 


Csat V. (; 
Cie : 
1+V. 

If the temperature and pressure of the gas in the pipe line is 
known Vs in the above equation can be calculated by means of 
Dalton’s Law of partial pressures. (See Report of Committee on 
Gas Measurements, Proc. Pacific Coast Gas Ass. Vol. 17 page 
250.) Ve can be determined by test methods described in the 
next section of this report. 

If the actual vol. of gas and water mixture passing through a 
meter measuring gas carrying entrained water is desired, the co- 
efhcient based on the gravity of the dry gas should be multiplied 
by the correction factor. 


ae | 4 Gd(i+Vs 


A 
4 = J 
f (se h (.d+V\e Gw l 


Since Ge is the true gravity of the fluid passing through the 
meter, the vol. resulting from using it will be the volume of sat- 
urated gas. This vol. should be multiplied by (1—Vs) if the 
volume of dry gas is desired. Thus we see that to obtain the 
volume of dry gas passing through an orifice meter measuring gas 
carrying entrained water, the coefhcient based on the gravity of 
the dry gas should be multiplied by the factors 


(sd (1+ Vs) 
(,d+Ve Gw ) 


\ | —Vs f 
VY 


If instead of correcting the volume to a dry gas basis it is de- 
sired to correct the volume to that of a saturated gas at some 


specified temperature and pressure, the correction factor becomes 
Ust+t(1—Vs) p% Gd+Vs 
h (5d | Ve ( VW ‘ 


correction factor. 

Where Us is the volume of water vapor per cubic foot of dry 
gas at the specified temperature and pressure. 

The following example will illustrate the use of equation 

These conditions were found to exist at an orifice meter: 

Temperature of gas in meter 86.3 F 

Pressure of gas in meter 35.0 ib. per sq. in. gauge 

Gravity of dry gas 0.655 

Barometric pressure 14.7 lb. per sq. in. 


Total water content of gas expressed as volume of 


Vai \ 
per cubic foot of dry gas—Ve=0.01558 cu. ft. 
It is desired to correct the meter measurement for water 
excess of that required to saturate gas at a temperat t 73 ] 


and a pressure of 35.0 lb. per sq. in. gauge. 

The vapor pressure of water at 86.3 F is found by referrin 
to the steam tables to be 0.616 lb. per sq. in.; and the vapor pres 
sure of water at 73 F is found to be 0.399 lb. per sq. in. 


Applying the law of partial pressures we find that: 


Us= 0.399 OCSO09S cu. {t. water vapor pe 
35.0+ 14.7 —0.399 dry gas at specified cond 
tions to be corre O 
Vs= 0.616 0.01255 cu. tt. water vapor pet 1. ft 
35.0+ 14.7-—0.016 of gas saturated with 


vapor under the conditions existing at the meter. 
Substituting in equation (3): 


Correction factor 


0.008093 +(1—0.0 275) Y 0.655(1+0.01255 
0.655 +-O.01558 x () 6)? 


0.9942 


The volurne of gas calculated by meezns of a coethcisnt based 
on the gravity of the dry gas shou'd be mu'tiplied by the above 
correction factor to obtain its equivalent in gas saturated with 


ts Ri 
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water vapor at a temperature of 73°F and a gauge pressure of 
35.0 lb. per sq. in. 


2. The Quantitative Determination of the Water Content of a Gas. 
The following methods for determining the total water content 
of gas have been used by various members of the committee: 


A. Absorption of water by means of phosphorous pentoxide: 
This method is perhaps the simplest and most direct method of 
obtaining the desired results. It involves simply the passage of 
through a laboratory wet meter. From the increase in weight of 
a stream of the moisture laden gas through two weighed absorp- 
tion bulbs containing phosphorous pentoxide (U tubes) and then 
the tubes and the volume of gas passed, the moisture content is 
calculated as follows: 


Let V=Corrected volume of gas recorded by laboratory wet 
meter, 

and a=The cubic feet of dry gas per cu. ft. of saturated gas 
at 30 inches of mercury and 60 F=0.983, 

and w=The increase in weight of the two absorption tubes in 


gm, 
and C=Cu. ft. water vapor per cu, ft. dry gas. 

Since the gas passing through a laboratory wet meter is satur- 
ated with water vapor, the volume of dry gas passed is aV. 
One lb. is equal to 453.6 gm., the molecular weight of water is 
18.02 and the volume occupied by one lb. mole of a perfect gas 
at 60°F and 30 in. Hg. is 378.4 cu. ft. Therefore, the total 
volume of water vapor absorbed in the tubes ts 


w x 378.4 
453.6 x 18.02 


and 


w x 378.4 


453.6x18.02 x aV 


The number of cubic feet of water vapor per cubic foot of the 
mixture would be 


C 
C+aVy 


Che passage of from 0.5 cu. ft. to 1.0 cu. ft. of gas will give 
a large enough increase in weight in the absorption bulbs to be 
accurately weighed on the ordinary analytical balance. 

Although this method is very satisfactory when only a few 
isolated tests are to be made upon gas that is not carrying en- 
trained water, it has a number of disadvantages for general field 
use. In the first place, unless the test extends over a long period 
of time, the increase in weight of the bulb is so small that an 
analytical balance is needed. Since such a balance cannot be 
carried about, the tubes must be taken into the laboratory to be 
weighed before and after each test. The most serious difhculty 
is encountered with this method when tests are run on gas carry- 
ing entrained water. When samplying any non-homogeneous fluid, 
such as a gas carrying entrained water, it is essential that a 
sampling tube be placed inside the pipe pointing upstream and 
that the direction and velocity of the stream entering the sampling 
tube be the same as that in the pipe, until the sample is well 


tt 
_ 
Te ] 
z J ; --— gos + 
: 
T ° ; q | | 
4 7 
ll+ |_—_—-PERMRE TERS j “ee =f 
' | 
) H RESERVOIR ; | 
| : 4” 
HESS | | 
1 f ; 
| f ae | 
é 
ity 
| y 
el 
; 
| f 


— 


ei c inlidhidibadghiinsiensibaogatidicotbinee 


WESTERN GAS 


within the tube. Since only a very slow stream of gas can be 
passed through the absorption bulbs and meter used in this test, 
the proper conditions for sampling the gas accurately cannot even 
be approximated. 

B. Determination of water content by means of wet and dry- 
bulb thermometry: To overcome the deficiencies in the absorption 
method, an instrument based on the wet and dry-bulb principle 
has been developed that has proven, by actual use in the field, 
to be rugged and reliable. A diagram of this instrument is 
shown in Fig. 2. Since in every determination involving wet and 
dry-bulb thermometry, the cooling of the wet-bulb is caused by 
the evaporation of water from the wick surrounding it into the 
surrounding gaseous medium, it is essential that the gas under 
test be unsaturated with the water vapor at the time it enters 
the wet and dry-bulb chambers. To create this condition, even 
though the original gas be carrying entrained water, the heating 
coil and bath shown at the left in Figure 2 has been provided. 
The felt insulation surrounding the dry-bulb chamber, the hard 
rubber insulating connector and the auxiliary wick surrounding 
the wet-bulb chamber are employed in an effort to maintain the 
walls of the two thermometer chambers at a temperature as near 
that being measured as possible. If these devices were not used, 
the walls of the dry-bulb chamber would be colder than the gas 
passing through it, because after passing through the heating coil, 
the gas temperature is considerably higher than that of the sur- 
rounding atmosphere; consequently, heat will be lost by radiation 
from the walls of the thermometer chamber to the surroundings. 
The presence ot cool walls around the thermometer will cause 
heat to radiate from the thermometer to the wall, causing the 
temperature indicated by the thermometer to be lower than the 
actual temperature of the gas. In the wet-bulb chamber, condi- 
tions are reversed. ‘The temperature of the wet-bulb is often 
lower than that of the surroundings. Consequently, heat will tend 
to radiate from the walls of the chamber to the thermometer, 
causing its reading to be too high. To eliminate this difficulty, 
the gas is caused to pass around the wet-bulb chamber after it 
has passed through it. Surrounding the chamber is a_ second 
wick. The passage of the gas over this wick, which is kept moist 
by water dripping from the upper reservoir, tends to bring the 
walls of the thermometer chamber down to the wet-bulb tempera- 
ture. The hard rubber insulating plug prevents heat from flowing 
from the hot dry-bulb chamber to the cold wet-chamber. The wet- 
bulb thermometer itself is kept moist by a wick not shown in the 
drawing which covers the bulb of the thermometer and hangs 
down into the small water reservoir shown directly beneath the 
wet-bulb thermometer. 

To make a moisture test by means of this instrument, the fol- 
lowing procedure is followed: The water in the bath is heated to 
from 125 to 140°F and gas is passed through the instrument at 
about the rate at which it was passed during the calibration of 
the instrument (100 cu. ft. per hour.) When the thermometer 
readings have settled down to steady values (it requires 5—10 
minutes for the instrument to assume the proper temperatures), 
a series of temperature readings are taken at regular intervals 
over a period of time the length of which depends upon condi- 
tions at the point where the test is being made. If the moisture 
content of the gas being tested remains fairly uniform, a series 
of 5—10 readings taken at 1 minute intervals will be sufficient. 
If the moisture content varies in a cyclic manner, as it does in 
gas leaving a charcoal absorption plant, the period of the test 
should extend over at least one of these cycles. 

The results of moisture tests are calculated by substituting the 
average dry and the average wet-bulb temperatures in the fol- 
lowing equation: 

Pa=pw—K (ta~tw) 
in which pa=partial pressure of water vapor in the gas, 

pw the vapor pressure of water at the wet-bulk tem- 
perature, 

K=a constant, 

ta=dry-bulb temperature, and 

tw—wet-bulb temperature. 


For a derivation of this equation, see “Principles of Chemical 
Engineering”, Walker, Lewis and McAdams, pp. 436-440. 


The value for pw is obtained from the steam tables. The value 
of K varies with the particular instrument used, the kind of gas 
being tested and the units in which the temperatures and partial 
pressures are expressed. We have also found that for a given 
instrument and gas, K varies slightly with the moisture content 
of the gas. K is determined by the direct calibration of the in- 
strument. This is done in the laboratory by passing gas through 
the instrument and at the same time pa is determined by the 
direct absorption method with phosphorous pentoxide. Knowing 
Pa, Pw, ta and tw it is then possible to calculate K. A series of 
tests over a range of moisture contents will give the variation of 
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K with the moisture content. The values for K are plotted against 
Da as is shown in Fig. 3. The particular value of K to be taken 
for any particular test is chosen by a process of trial and error. 

Illustrative example: 

Gas pressure in instrument = 14.7 lb./sq. in. 

Average dry-bulb temp. = 120.0 F 

Average wet-bulb temp. —83.4 F 

Pw 0.563 lb./sq. in. (From steam table) 

K=0.0073 (Estimated ) 

pa—0.563—0.0073 (120.0—83.4) 

0.563—0.268=0.295 lb./sq. in. 


4 


Referring to Fig. 3 we find that for a value of pa equal to 
0.295, K=0.0072. Substituting this value for K in our equation 
and recalculating our results we find that : 

Pa—0.563—0.0072 (120.0—83.4) 

0.299 Ib./sq. in. 

Referring again to Fig. 3 we find that the value of K corres- 
ponding to 0.299 for pa is very nearly 0.0072. ‘Therefore 
pa—0.299 Ib./sq. in. 1s correct. 

0.299 =0.02076 cu. ft. water vapor per cu. {t. dry gas. 

14.7 —0.299 


C. Moisture content by means of a recording hygrometer: The 
principles employed in the indicating instrument just described 
have been employed in the development of a recording instrument 
that gives a continuous record of the wet and dry-bulb tempera- 
tures of gas flowing in a pipe line. From this record the moisture 
content of the gas at any specified moment can be calculated or 
an average value for a period of time can be obtained. Fig. 4 
is a drawing of this instrument. Since the moisture content of 
the gas at the point where this instrument is in use fluctuates 
rapidly, it is essential that the instrument be as free as possible 
from time lag. It is also desirable to employ as small a stream 
of gas through the instrument as is possible. These facts make 
it necessary to employ an electrical method of temperature meas- 
urement. Standard Leeds and Northrup copper resistance ther- 
mometers are used. These thermometers consist of a coil of fine 
copper wire enclosed in a thin copper shield about five inches 
long, %-inch wide and ‘%-inch thick, These thermometers 
are fastened into standard 34-inch plugs and screwed into each 
end of the horizontal tube as shown in the drawing. A current 
of electricity supplied by two dry cells is passed through the coils 
of these thermometers and the resistance of the coils which varies 
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with the temperature is measured | the standard automatic 
Leeds and Northrup Wheatstone Bridyg he results for both 
thermometers are recorded on the sare strip chart which is 


graduated directly in degrees Fahrenheit. Since the thermometers 
in this system have a small heat capacity and expose a compara- 
tively large surface to the gas stream they quickly assume the 
proper temperature. They have been found accurate to within 
0.5 F. 

The thermometer introduced at the left end of the instrument 
is bare and so records the dry-bulb temperature of the gas. The 
thermometer at the right end of the instrument is surrounded by 
a flannel wick which passes through a slot in the bottom of the 
thermometer chamber and dips into water in the lower reservoir. 
[he wet-bulb chamber itself is also covered with a wick which is 
kept moist by water dripping down from the upper reservoir. 

Gas from the pipe line passes first through a pressure regu- 
lator and then through the heating coil. From the heating coil 
it passes through the dry-bulb chamber and then through the wet- 
bulb chamber. The gas stream then reverses in direction, passes 
around the wet-bulb chamber, finally flowing to the atmosphere 
through the ™%-inch exhaust line. Gas is passed through the in- 
strument at the rate of 100 cu. ft. per hour and is heated to a 
temperature of 150 F in the heating coil. The rate of flow is 
determined by a miniature orifice meter. The U gauge shown 
in the figure is used to measure the gas pressure in the wet-bulb 
chamber. This figure plus the barometric pressure is used in cal- 
culating the results. 

The only attention which that portion of the instrument shown 
in Fig. 4 needs is the refilling of the water reservoir with disiilled 
water once every twenty-four hours and an occasional washing 
of the wicks. 

To determine the moisture content of a gas by means of this in- 
strument, it is only necessary to average the wet and dry-bulb 
readings recorded by the instrument and then refer to the chart 
shown in Fig. 5. The partial pressure corresponding to the dry- 
bulb temperature and to the difference between the wet and dry- 
bulb temperature as shown by this chart is then divided by the 
partial pressure of air in the wet-bulb chamber (U gauge reading 
plus barometric pressure minus partial pressure of water vapor) ; 
the cubic feet of water vapor per cubic foot of dry gas results. 


Illustrative example: 


Average dry-bulb temperature 140°] 
Average wet-bulb temperature 90°F 


$arometric pressure 


Back pressure in wet-bulb chamber (U gauge reading 


Total pressure in wet-bulb chamber =29.767-.07=—29.83 in. Hg. 


Difference between wet and dry-bulb temperatures 
14°) 91) 50 fe 
Referring to Fig. 5 we find that for a dry-bulb temperature of 
140°F and a dry-bulb-wet-bulb difference of 50 F the partial 
pressure of water vapor is 0.516 in. Hg. 
Applying the law of partial pressures we find that: 
0.516 .0176=cu. ft. water vapor per cu. ft. of dry gas. 


—— ~ 


29 §3 —0.516 
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The chart shown in Fig. 5 was plotted from data obtained as 
follows: 

The recording instrument was set up in the laboratory. Dry 
gas of the same composition as that to which the instrument was 
to be applied in the field was passed through a laboratory orifice 
meter, then over the surface of water the temperature of which 
was thermostatically controlled, then through a heating coil in a 
water bath, the temperature of which was also thermostatically 
controlled. From this heating coil the gas passed to the recording 
hygrometer where its wet- and dry-bulb temperatures were re- 
corded. Between the heating coil and the hygrometer a small 
sample of gas was taken off continuously and passed first through 
phosphorous pentoxide bulbs then through a wash bottle filled 
with distilled water and finally through a laboratory wet meter. 
By varying the temperature of the water over which the gas 
passed the moisture content of the gas. could be regulated. By 
varying the temperature of the water in the bath surrounding the 
heating coil the dry-bulb temperature of the gas could be regu- 
lated. Wihuith the rate of How of gas through the instrument as in- 
dicated by the orifice meter held constant and the dry-bulb tem- 
perature held constant, a series of tests was run in which the 
moisture content of the gas was increased by small steps. During 
this series, a weight determination of the moisture content by 
means of the phosphorous pentoxide tubes was made for gas of 
each moisture content employed. From the data supplied by each 
of these weight determinations the partial pressure of the water 
vapor in the gas was calculated. This value was then plotted 
against the difference between the wet and dry-bulb readings re- 
corded by the hygrometer. Another series of tests was then run 
in the same way but with the dry-bulb temperature maintained 
at a different value. By a number of such series the data for 
the chart shown in Fig. 5 were obtained. 

The chart shown in Fig. 5 is applicable with strict accuracy 
only to moisture determinations on gas of the composition used 
during the tests upon which it is based and only when gas is 
passed through the hygrometer at the rate used during those tests. 
An idea of the magnitude of the error that would be introduced 
if a gas of different composition or a rate of flow different from 
that used during the calibration were used can be obtained from 
Fig. 6 in which there have been plotted the results of three series 
of tests. Two of these series were run with all conditions the 
same with the exception that in one series air was passed through 
the instrument, and in the other natural gas was passed through 
the instrument. In the third series of tes‘s air was used under 
the same conditions as existed during the first series of tests with 
air, with the exception that the rate of flow was changed. 

The proxim.ty of the points representing test results in Fig. 5 
to the average values given by the lines drawn through those 
points indicate that when the instrument is used under the con- 
ditions existing during its calibration it will give results well 
within the necessary limits of accuracy. One or two per cent of 
water vapor in a gas can be determined with this instrument with 
as good or better accuracy than an equal percentage of carbon 
dioxide is determined in ordinary gas analysis. 
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lil. WORK OF THE MEASUREMENT COMMITTEE OF 
THE NATURAL GAS ASSOCIATION 


Preliminary reports on the work being done by the measurement 
committee of the Natural Gas Association (now consolidated with 
the American Gas Association) have been available to our com- 
mittee for study and discussion. The national committee was 
formed in 1924. After much preliminary work, actual experi- 
mental work was started in Cleveland during the summer of 1925. 
The work consisted of calibrating a limited number of orifice 
plates, to be used as standard reference orifices in future work. 


During the summer of 1926, tests were carried on in Buffalo. 
The object of these tests was to find out the effect of gate, regu- 
lator and angle turns in single and double planes on gas measure- 
ment by orifice meters. 

During 1927, the committee expects to complete the experiments 
on meter settings and investigate the effect of variations in rates 
cf flow through meters. 


Since the results obtained so far have not been published we 
cannot include herein a more detailed discussion of the work. 
There is no doubt that the experiments when completed, will 
clear up many of the present orifice meter problems. 


IV. PRESENT STATUS OF WORK ON MEASUREMENTS 
UNDER PULSATING FLOW CONDITIONS 


When the work of the measurements committee for 1927 was 
originally outlined, the study of gas measurements under pulsating 
How conditions was to be our chief problem. Preliminary work on 
this subject convinced the committee that no work of value con- 
cerning that subject could be completed during the few months 
interim between the time the committee was organized and the 
time our report had to be made. ‘The committee has, therefore, 
undertaken a program of work on pulsating flow with the idea 
in mind that the work would extend over a period of at least 
two years. Endeavoring to profit by the experience gained by 
previous measurement committees that have studied the pulsation 
problem and by experience gained in actual practice in the field, 
the committee is first tackling their problem from the mathemat- 
ical and theoretical side. Previous work has demonstrated that 
there are so many variables encountered in the measurement of 
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gas under pulsating flow conditions that results obtained during 
How tests even at one meter where apparently all conditions re- 
main constant are often erratic. Rather than try out more or 
less blindly a number of different devices for eliminating pulsating 
How, the committee is attempting to learn the characteristics of 
pulsating flow so that devices for its elimination can be designed 
intelligently. If we can find answers to such questions as the 
following, practical results are bound to follow: 

What is the nature of the wave motion produced in a flowing 
stream of gas by a reciprocating compressor? Is it a compres- 
sional wave motion analagous to the wave motion of sound, or is 
it a velocity wave, or are both types produced simultaneously ? 

If both types of wave motion are produced, which is it that 
produces errors in flow meters, or if both tend to produce errors, 
what is the relative importance of the two and what variation 
in conditions tends to alter the relative importance of these two 
wave motions? 

What is the velocity, frequency, wave length, magnitude and 
form of each of these two types of wave motions? 

What is the mechanism by which these wave motions produce 
errors in flow meters? 

A survey of the literature on pulsating flow has suggested an- 
swers to a number of the above questions and has indicated 
methods that could be used for obtaining answers to a number 
of the others. A large portion of the time spent on the study of 
pulsating flow by the committee thus far has been devoted to this 
survey and study of the literature on the subject. Reports of a 
number of extensive investigations of this subject are now in the 
possession of the committee. 

As the first step in their experimental work, members of the 
committee have designed a so-called photo-pulsometer similar to 


(Customers Service* 


HE object of this investigation is two-fold: 
Ist. The collection and presentation of data regarding 
customers service work, such data reflecting the present 
practice and policies of representative utility members of our 
Association. 

2nd. Drawing from the data obtained conclusions and making 
recommendations with respect to budgeting, scope of department, 
and the compiling of statistics picturing the effectiveness and cost 
of operating this branch of the industry. 

Service work is usually performed fol- 
lowing the receipt of information that 
conditions on a customer's premises are 
unsatisfactory or that additional operat- 
ing information is desired. 

When such information is received re- 
gardless of its source it should be record- 
ed on a form provided for that purpose 
and upon completion of the work this 
order should be filed for future reference. 
Your committee recommends the use of 
the term “Service Order’ as the title of 
this form. 

It is believed desirable to carefully 
avoid the use of the words “Complaint” 
or “Trouble” in connection with service 

C. R. Miller work. 
Chairman It sometimes takes several “Calls” to 
satisfy the demands contained in a 
“Service Order” and it is important from a cost standpoint to 
differentiate between a “Service Order” and a “Call.” 

In this report the term “Service Order” refers to the orders 
received from the customer and the “Calls” are the trips necessary 
to successfully complete an order and are of value from a cost 
accounting standpoint only. 

When putting data from different utilities on a comparative 
basis, the total number of customers served must be taken into 
account. As a basis for such comparisons we may decide to 
consider: 

(a) The number of customers as listed in the ledgers, 

(b) The total number of meters installed, 

(c) ‘The total number of meters in use. 

Your committee believes that (c) or the total number of meters in 
use, is the best figure to use as this eliminates consideration of all 
but live accounts and also gives a more fair basis of comparison 
when several meters are used by one customer than would be the 
case if such an installation were counted as one unit. 


*C. R. Miller, Portland Gas & Coke Co., chairman; Geo. Wehrle, Public Service 
Co. of Colorado; J. F. Murray, Southern California Gas Co.; Grover Tracy, 
Pacific Gas & Electric Co.: C. E. Rutledge, Southern Counties Gas Co.; W. H 
Ulm, Los Angeles Gas & Electric Corp.; C. D. Bell, Southern California Gas Co 
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that used by Professor Horace Judd of Ohio State University dur- 
ing his investigation of pulsating flow at low pressures, but 
adapted to use under the high pressures encountered in practice 
in the natural gas industry. This instrument consists of a cylin- 
drical chamber about three inches in diameter and one incb 
deep, which is divided horizontally into two equal parts by a 
mica diaphragm. The spaces on the two sides of this diaphragm 
are connected to the two connections of a pito tube inserted in the 
gas line pointing up stream. Any rhythmical variation in the 
velocity of flow in the pipe line causes the diaphragm to vibrate. 
The motion of the diaphragm is transmitted to a small mirror 
pivoted on two jewel bearings. A glass window is provided in 
the diaphragm chamber that permits a beam of light to shine in 
on the mirror and to be reflected out again. Motion of the mirror 
causes the reflected beam to vibrate. A photographic film drawn 
across in the path of the reflected beam draws the motion of the 
beam out so that a wave motion is registered on the film. 

This instrument will serve as a detector of pulsating flow, show- 
ing definitely that it does or does not exist at the point where 
the test is made. It also makes it possible to determine the fre- 
quency and velocity of wave motions and may possibly be cali- 
brated so that the magnitude of the pressure or velocity change 
accompanying each wave can be estimated. However, the com- 
mittee has not as yet had time to test this instrument out thor- 
oughly, or to carry any of its work concerning pulsating flow to 
the point where definite conclusions can be drawn. For that 
reason no further report on that subject will be made this year. 
A detailed report of the work thus far done together with further 
work done on the same problem by the committee for 1928 can 
be included in the report of that committee in case it decides to 
carry on the work started this year. 


THE COMPANY ATTITUDE REGARDING SERVICE WORK 
AND ITS GENERAL SERVICE POLICIES 


Utility “A” reports as follows: 

Qur company, at all times endeavors to give the best service 
possible, consistent with the class of the customer. For the ordi- 
nary domestic consumer, we adjust the appliances except water 
heaters and furnaces with thermostatic controls. We do everything 
that the troubleman can do to give satisfaction. In instances where 
we do not have the proper facilities, we give them the address of 
the party handling the appliance, so they will have no trouble 
getting service. 


With the industrial consumers we go further. When it is pos- 
sible, we advise them the kind of equipment to install and how to 
install it. We make regular calls to see that they are getting along 
all right and ascertain what is wrong and correct it, if possible, 
or advise them what is needed. We find it highly remunerative to 
give this service, not only from a financial standpoint, but we 
retain the good will of the customer and that helps to build up the 
business. 


Concerning high bills, they should be handled from the Cus- 
tomers Department or some department that handles the colections. 
Anything that they can not handle satisfactorily should be referred 
to the Service Department. They in turn should make a report of 
their findings, so the final adjustment will be in one department. 


It is further explained that “we do not adjust water heaters and 
furnaces with thermostatic controls, as the parties installing them 
usually prefer to look after them. If they want us to adust them, 


we will.” 


“B” reports: 

Our company’s policy regarding service work might be stated 
as follows: 

It is the company’s wish that every appliance connected to our 
gas lines be of good quality, safe and operate at a maximum 
ethciency. 

Due to the high cost of soliciting complaints the company has 
allowed the customers to bring their complaints to the othce. Our 
complaint men are dispatched promptly and a report made of the 
results obtained. These men adjust the appliances where possible 
and advise the customer when the appliances cannot be adjusted 
or are worn out. No charge is made for this service. Appliances 
are adjusted irrespective of the make or where purchased. 

Appliances which were sold by the company are repaired, a 
charge being made for time and material if the damaged applli- 
ance was not covered by a guarantee. This repair work is done 
by appliance fitters and not by the service man. 

High bill complaints are handled by the Chief Clerk of the 
District Agent. 
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The above manner of handling complaints tends to establish the 
desired relationship between the customer and the company but 
fails to do this to the extent which is desired: 


1. Many dangerous conditions are not located until after an 
explosion or fire takes place. 


2. All appliances with pilot lights should be inspected once a 
year. 

3. A large portion of our customers who have faulty or poorly 
adjusted appliances do not notify us. 


4. Imperfect appliances are not used as much as perfect appli- 
ances would be used, which causes a decrease in our gas 
sales. 

Every customer’s appliance should be checked as to adjustment 
and conditions once a year. ‘This contact with the customer would 
enable us to increase our business, establish a more friendly rela- 
tionship, and to answer imagined or real grievances more eftec- 
tively than our present good will advertising and service is able 
to do. 


“C” reports: 


This company looks upon an adequate and up-to-date Service 
Department as being an indispensable unit in the company’s 
organization. 

Obviously, the company expects the members of this division to 
be men capable of handling all mechanical difhculties in an intelli- 
gent and efhcient manner; further than this, however, they are 
regarded as constituting probably the most important division of 
the company in the matter of customer contacts. With this idea in 
mind, the men are being constantly coached in the manner of 
approaching customers, personal appearance, and general deport- 
ment. 

The service crew is composed of employees whose work has 
been of a high standard and whose experience is sufficient to 
enable them to handle any problem they may reasonably be ex- 
pected to meet. They are available at any time of the day or 
night, and phone connections have been arranged to make it as 
easy as possible for customers to reach the right department in 
case of trouble on holidays or after the regular working hours. 

All appliances are serviced free; i. e., to the extent of adjusting 
to the best possible efhciency, performing minor cleaning jobs or 
giving advice on the usage, repair or replacement of appliances or 
parts. In addition, a liberal policy exists in the servicing of appli- 
ances which for various reasons have failed to give complete satis- 
faction. Defective parts are replaced free for one year, and in the 
case of certain appliances time-price schedules have been worked 
out for replacements after the first year. 

Enamel work is not guaranteed except for actual defects in 
workmanship, and customer is informed of this when the purchase 
is made. Customers are charged for the repair of appliances 
which have been injured by careless usage, overloading, etc. 

A policy of periodic inspection of all gas appliances is believed 
desirable. ‘To make such an inspection of the maximum value the 
work must be thoroughly organized and the inspectors well quali- 
fied and carefully trained to meet the public and gain its confidence. 

Our company has gradually extended the classes of installations 
regularly inspected until the list now includes the five classes 
enumerated below. This list will probably be extended from time 
to time. 

(a) Househeating customers. Early in 1925 a safety inspection 
of all househeating appliances was started, continuing through the 
spring and summer. All conditions which might lead to hazards 
were called to the customer’s attention by means of written notices, 
and memorandums were made for following up. The various 
appliance dealers were notified of any conditions in their installa- 
tions requiring correcting. Later inquiries were made by phone and 
personal calls to see that hazards had been eliminated. 

In 1926, a new tariff authorized a charge of one dollar for 
inspecting small househeating appliances and $2.50 for heating 
plants. Such charge was construed to cover a thorough inspection 
including removal of vent pipe and smudging furnaces for the 
detection of leakage. Inspection blanks were mailed to each house- 
heating customer, the service to be rendered monthly, bi-monthly, 
quarterly, semi-annually or annually as desired. During the year 
some 10 per cent of the househeating customers took advantage of 
this service. Free service to the extent of adjustments, minor 
repairs and advice was continued as heretofore. 


(b) Industrial Inspections, Regular inspections have been made 
on industrial appliances for a number of years, at intervals of two 
to twelve months, depending on the class of business. Calls are 
made on new customers immediately after their gas service is 
started, with the idea of getting them started off right and inci- 
dentally recording the appliances in use and recommending new 
ones if necessary. 

(c) Ranges Installed in Public Schools. Ranges and other 
appliances used by Domestic Science classes are inspected three 
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times during the school year. ‘These appliances receive excep- 
tionally hard usage, often with little care, and it is necessary to 
keep in rather close touch with them if they are to be maintained 
in condition to encourage pupils in their use. 


(d) Automatic water heaters and arc lights. A charge service 
is available, calling for inspection and cleaning at intervals of 
two weeks to three months as desired. 


(e) Apartment Houses. Calls are made about once a year on 
all apartment houses where gas is used. ‘The inspector goes 
through all the apartments if no objections are registered, accom- 
panied by the janitor or manager, adjustments are made where 
necessary, and the janitor or manager instructed in methods of 
cleaning burners, repairing vents and repairing or replacing 
ranges. Incidental complaints are picked up or cared for at the 
time and arrangements made for a range demonstrator to call on 
any tenants who need this assistance. 


This service has been instrumental in placing up-to-date appli- 
ances in many apartments, and in improving conditions in others. 


The company gladly services all foreign appliances and takes 
the initiative in getting necessary repairs made by the dealers. 
Some of the dealers give the best of co-operation with the gas 
company, others only fair. It is seldom that actual repair work 
on a dealer’s appliance is undertaken, particularly a househeating 
appliance. Gas service is refused on appliances which are con- 
sidered unsafe until the necessary repairs are made. 

Frequent calls are made on various appliance dealers by the 
Service Engineer with the idea of keeping in touch with new 
developments, and to promote dealer’s confidence in the Gas 
Company. Advice is given on design and improvements in appli- 
ances and in specific installations where trouble is experienced. 

While high bill work is centered in the Contract Bureau, service 
men are encouraged to handle any high bill complaints within 
their scope. They are not authorized to make rebates on gas 
bills, consequently in many cases they can only report their find- 
ings to the office. 


“D” reports: 

Our company believes that good service is the prime essential 
of successful operation and all service details are worked out 
toward this end. We believe that our customers purchase service, 
which means efficient utilization of the gas delivered to them, 
rather than merely so many cubic feet of gas, and we interpret 
this to mean not only the physical delivery of the gas but the 
insurance that it will be employed in a manner productive of 
highest eficiency and greatest economy practicable with the appli- 
ances or processes in operation. 

Specifically, a crew of service or trouble men is maintained, 
composed of the most skillful men in the organization, available on 
instant notice at any hour of the day or night to answer any call 
from any customer about unsatisfactory service. ‘The customer is 
never charged for this service except: 

(a) On certain installations where the sales agreement em- 
bodies the statement that the customer shall pay for such items 
(which is extremely rare and limited to certain classes of indus- 
trial installations ), 

(b) Where it is necessary to replace appliances or parts of 
appliances made unserviceable by carelessness, negligence or by 
such treatment as the article in question obviously was not de- 
signed to withstand. 

(c) Where appliances or parts of appliances have given a 
normal life and are now worn out. 

(d) Where the appliances or parts of appliances are of a 
fragile nature and not guaranteed, such as enamel work, etc. 

We believe that this service should be gratuitous. ‘The rates 
must be sufficient to compensate for this work, but the added 
amount per customer is so small that it is negligible, less than 
five cents per domestic customer per month. While it is argued 
that a more equitable distribution would result if the customers 
were charged for this work, we feel that the extra cost of handling 
these charges and the decréase in service standards and good will 
inevitably accompanying such charges more than offset this objec- 
tion. 

The intervals for servicing may be divided, into general classes 
as follows: 

(a) Complaint calls written, phoned or delivered in person 
to the company, 

These are handled as received, all within 24 hours, leak or no 
gas being answered within an hour. 

(b) General inspection of all customers. 

We have found it requires about two years to inspect every 
customer. After the city is~ completely covered, the complaint 
analysis is carefully watched and the start of the next geenral 
inspection determined from this. We have not followed this system 
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long enough to say definitely what this period should be, but indi- 
cations are that it should not exceed a year and probably should 
be continuous. This general inspection is more fully discussed 
later. 


(c) Househeating customers’ inspection. This inspection is made 
three times a year—at the start of the season or shortly before, 
about the middle of the heating season and at the end of the season. 


The inspection at the start of the season is to check up on the 
installations to see that they are ready to operate. The pilots, 
which were turned off during the summer, are turned on. at this 
time. On this and subsequent inspections (but not on complaints), 
the service, regulator, demand meter, volume meter, piping, burn- 
ers, baffling, smoke pipe, flue and chimney are investigated and 
condition noted. Minor troubles are cared for by the inspector, 
while those requiring considerable labor or material are referred 
to the shop for subsequent attention. 


The mid-season inspection is for the purpose of determining if 
all installations are operating satisfactorily and to ascertain if the 
customer is satisfied with the service. The final inspection covers 
turning off of the pilots as well as an investigation of the equip- 
ment. Necessary repairs are usually not made by the inspectors 
at this time, but are referred to the shop for attention at some 
convenient time during the summer. 


(d) Industrial customers’ inspection. This inspection is made 
weekly, bi-weekly or monthly, depending upon the class of appli- 
ance and the nature of the work handled. In this as well as in 
the househeating inspection the demand at the time of inspection 
is determined. 


No particular policy has ever been adopted in regard to appli- 
ances sold by other dealers. Service is given wherever and when- 
ever required, irrespective of the make or kind of appliance. The 
company reserves the right to approve appliances before it will 
guarantee service, in order to protect itself from appliances ob- 
viously inadequate or dangerous. Where parts are required for 
appliances which are not carried in stock by the company, it is 
customary to refer the customer to the appliance dealer. 


High bill complaints are investigated by the shop to determin:2 
physical condition of equipment and appliances, but the actual 
adjustment with the customer is handled by a branch of the con- 
tract department. We are of the opinion that a more satisfactory 
adjustment can be reached if the contact with the customer is made 
through some division of the accounting department. 


ORGANIZATION OF THE SERVICE DIVISION AND ITS 
PERSONNEL 
“A” reports as follows: 

The Service Department should be the entire Distribution 
Department as the distribution of gas is of vital importance to the 
customer. SERVICE should be their watchword from the head of 
the department to the most common employee. SERVICE is what 
they are employed for and any lack of service to the customer 
reflects directly on the Distribution Department. The personnel of 
this department depends on the size of the company, the number 
of customers, the number of employees, the amount of work being 
done and the location of the company’s business. Therefore, it 
would be practically impossible to lay down any but a general 
rule to govern any company. 

Our company has a Superintendent of Distribution, an Assistant 
Superintendent, a Division Superintendent, District Foreman, Fore- 
men for the different departments of the distribution, such as Order 
or Complaint men, including meter setters, appliance foremen, 
service line foremen, inspectors, main line foremen and Industrial 
Engineers. 

“B” reports: 

In our company the service work is handled by the Operating 
Department. The Commercial Department sends the complaint 
erder to the Operating Department for execution. It is then 
returned to the Commercial Department, who decides if the com- 
plaint has been satisfactorily overcome. 

The service men are carefully selected and have the following 
characteristics and training: Appliance fitting experience, a knowl- 
edge of the company rules and practice, a neat appearance, intelli- 
gence, and a courteous demeanor. 


“C” reports: 

The Operating Division is divided into three bureaus, Produc- 
tion, Distribution and Utilization. The Utilization Bureau, in 
charge of the Superintendent of Utilization, is comprised of the 
Service Division, Fitting Division, Meter Shop, Tin Shop, Labora- 
tory, Clerks and Assemblymen. ‘The General Foreman who has 
direct supervision of the work of all fittings and service men is 
responsible to the Superintendent of Utilization, who in turn is 
responsible to the General Superintendent. 
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The functions of the various divisions are so interwoven that it 
will be necessary to give a brief description of the duties and 
responsibilities of the foreman and engineers. 

(1) General Foreman. Supervises service men, fitters and 
measuring men insofar as field work is concerned. Responsible to 
Superintendent of Utilization, 

(2) Service Engineer. Acts in an advisory capacity, and deter- 
mines the general policies of the Service Division. Has charge of 
special investigations, recording of service statistics, handling of 
aggravated complaints, etc. Responsible to the Superintendent. 


(3) Installation Engineer. Determines installation methods and 
policies, handles certain special complaints, and advises with 
service engineer and general foreman as the occasion demands. 


(4) Chief Clerk, Secretary to Superintendent. Has charge of 
service clerks, stenographers, general clerks and dispatching work. 


(5) Dispatcher. Routes all measuremen, fitters and service 
men. Receives all phone calls from men in the field. 


(6) Night Foreman. On duty from 3:30 p. m. till midnight. 
Routes night service men, looks over all completed orders and 
arranges the new work for the following day for the dispatcher. 


A crew of approximately 30 service men with motorcycles and 
side cars is maintained at all times for general service work. 
Three men in charge of outlying districts have Ford one-ton trucks. 


In addition to complaint work the service crews handle locks 
and turn-ons and where the trafhc is too light to require a meter 
truck for a district they also take care of the sets, changes and 
removals. During emergencies, such as occasioned by extreme cold 
weather, any man in the shop may be pressed into duty for service 
work. 


“D” reports: 

The Gas Operating Division is separated into Production, Dis- 
tribution and Utilization Departments. The Utilization Depart- 
ment comprises the Gas Meter Shop and the Gas Fitting Shop. 
The Gas Fitting Shop handles all service and trouble work, meter 
orders, appliance installation and customer inspection work. 


Under the Superintendent of the Gas Department is the engineer 
of Utilization, in charge of the Utilization Department. The 
Superintendent of Utilization, who is at the head of the gas fitting 
shop, is directly responsible to the Engineer of Utilization. The 
gas fitting shop organization consists of one Superintendent, one 
Assistant Superintendent, Chief Clerk, four clerks, two general 
foremen, one trouble foreman (or chief troubleman), four measure- 
men, five shop men, three metermen, forty fitters and troublemen, 
and nineteen fitters’ helpers, a total of eighty-one men. While 
there naturally is some change in the personnel from time to time, 
it occurs chiefly in the number of helpers. 

In drawing up an organization chart it is necessary to be more 
or less specific, but in actual practice the organization is extremely 
flexible. The Superintendent and Assistant Superintendent have 
relatively fixed duties, but in emergencies can handle any of the 
shop routine. All men in the fitting shop organization have started 
as fitters’ helpers, and as they progress pass through every duty. 
All clerks have had fitting experience and can do fitting work if 
necessary. The trouble foreman personally handles the usual trou- 
ble orders or those which require considerable diplomacy. 

The forty fitters and trouble men divide depending on the 
amount of fitting and trouble work to be handled. When trouble 
work is heavy, fifteen men may be assigned to this duty, while 
the balance do fitting work. When trouble work is light, six 
troublemen may be enough. Inspection work, routing meter changes 
and similar activities are pushed or held back, depending on the 
number of men available and the number of trouble and installa- 
tion orders to be executed. 


FUNCTIONING OF THE SERVICE DIVISION 


“A” reports: 

If a complaint of poor gas, an order for a leak adjustment or 
any other order along this line is received, it is entered on the 
Dispatchers Daily Order sheet and filled out as per heading. The 
order is made out and assigned to the man in the district from 
which the complaint was sent. All order or complaint men call 
up every hour to get orders for their particular district, attending 
to leaks at once. Other less important calls have their attention 
as soon as possible. General work orders used for this class of 
work are filled out by the men when they come in from their 
districts in the evening, checked with the Dispatchers sheet and 
an entry made on the Assignment sheet and on the Customers 
Service Card. All customers orders follow the same routine. Or- 
ders for setting meter regulators, etc., are made in triplicate; one 
for the New Business Department, one for the Customers Depart- 
ment and one for the Distribution Department. Repeated com- 
plaints show on the Consumer’s Service Cards where each entry 
is made. This is attended to by the Order Clerk, who has charge 
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of the Complaints. He makes note of repeated cails for the Order 
Foreman. 

Emergency work is handled through the day by the regular 
repair crews. The location of their work is left with the Dis- 
patcher. If an emergency call comes in, one of the order men is 
sent to notify them at once as there is some one calling in every 
few minutes. When they change their location, they notify the 
Dispatcher by telephone. We have men on duty 24 hours each day. 
They work in shifts of 8 hours each. If any extra work or a bad 
break occurs during the night the Assistant Superintendent and 
Assistant General Foremen are called—as well as the day repair 
crew. No uniforms are furnished except a company badge. No 
bonus is paid to any men for any special work. 


“B” reports: 

A complaint is received by the order clerk, who secures the 
following information: Name, location and nature of complaint, 
and any other information obtainable which may have a bearing 
on the situation. The date and hour is noted on the complaint 
order which is filled out. Two divisions of complaints are made; 
one complaint on gas leaks and high bills and the other on appli- 
ance complaints. 

The complaint order is then given to the dispatcher who plans 
the work of the service men. The service men render prompt 
service and fill out a report of their work on the complaint order. 
This order is referred to the foreman in charge, who decides if the 
complaint has been overcome. A final check is made by the Dis- 
trict Agent, who returns the order to a clerk for filing. 

Adjustment complaints are filed separately from high bill tests. 
A copy of the correspondence relative to a complaint is filed with 
the order. ‘This file is kept by months. 

An occasional check is made by the foreman to be sure the 
service men are rendering acceptable service. 

The service men report to the dispatcher at least four times a day. 

Repeat complaints are investigated by the foreman in charge of 
this work. Problems which he is unable to solve are referred to 
the Sales Engineer. 

Emergency work is handled by the first man properly equipped 
who is obtainable. An organization is maintained day and night to 
care for emergency work. ‘This night service force works in two 
shifts, from 5:00 p.m. to 1:00 a.m. and from 1:00 a.m. to 8:00 a.m. 

Uniforms are not required. Clean coveralls furnished by the 
men and laundried by the company would greatly improve the 
appearance of our service men. We might well follow the ex- 
ample set by the Standard Oil Company with regard to uniforms. 
Since our men go into customer’s homes, it is of greater importance 
that they be neat and clean. 

The Company feels that service work can only be based on 
satisfaction rendered. ‘This is the duty of the service men. A 
bonus is unnecessary to stimulate these men in the performance 
of their duty. 

“OC” reports: 

All calls which the Company telephone operator interprets as 
due to mechanical trouble or requiring service work of any nature, 
are referred to the two service phones located at the shop. The 
calls are written up, time stamped, and delivered to the dis- 
patcher at once unless definite date of call is specified. The serv- 
ice clerks maintain a tracer file to insure the completion of each 
call, 

Service men leaving the shop in the morning and at noon take 
all accumulated calls with them, each man being assigned to a 
district of more or less fixed boundaries. They phone the dis- 
patcher two or more times each half day, receiving additional 
work which has accumulated. Rush calls may be assigned to 
some one other than the district service man if by so doing the 
service can be speeded up. An emergency man with motorcycle 
is kept at the shop to answer any calls of a serious nature which 
cannot be relayed immediately to a service man near the address. 

Arriving on the job the service man announces himself, merely 
mentioning the work he is to perform as it is presumed that cus- 
tomer expects him, and proceeds at once with his work, answering 
questions courteously, and causing as little disturbance as possible. 
If a charge order is necessary, an explanation is given as to 
what work is necessary and the approximate cost. Before leaving 
the premises he ascertains if all appliances are giving satisfacory 
service, and if not, either makes the necessary corrections or re- 
fers the matter to some one competent to take care of it. 


Uncompleted work is turned in at night to be reassigned the 
following day, or referred to the foreman or engineer, as the 
occasion demands. Calls which the regular service men miss dur- 
ing the day are turned in at night for assignment to a night run, 
unless customer is called and consents to wait until the next day. 


The forms used for recording complaints consist of pink 5x8 
sheets made up in triplicate. The service man takes the original 
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and duplicate, the triplicate being retained at the shop as a tracer. 
Service man makes a complete report of his call on the original 
sheet, using the back of the sheet if necessary. The duplicate sheet 
consists of a questionnaire, most of the questions being answered by 
ves or no, pertaining to the customer’s appliance, and attitude 
toward the company. 

Completed calls are put in order by the night foreman, any 
that are incompleted being referred to the proper party. The next 
morning one of the service clerks reads each complaint carefully 
to see that the work has been completely and satisfactorily handled, 
after which the tracer copies are pulled and the reports typed 
on them. The original is then filed at the shop. Calls are kept 
for several years so that a complete history of the service work 
at any address may be obtained. The typed copies are sent to 
the Contract Bureau for use in case of personal calls or letters 
sent in by customers. 

A certain amount of field supervision over service men is given 
by the general foreman. In the main, however, service men’s 
ability is judged by their reports, the number and character of 
repeated complaints, familiarity with subjects discussed at service 
men’s meetings, and the degree of intelligence displayed when 
questioned about specific calls. 

Regular hours of work are from 8:00 a.m. to 5:00 p.m. One 
service man and a service clerk are on duty from 6:30 a.m. until 
3:30 p.m. The night foreman is on duty from 3:30 until mid- 
night, with two service men working until 9:00 p.m. and one till 
midnight. He may, however, hold over as many service men as 
he needs, or call out additional men if an unexpected amount of 
work comes up. 

From midnight until 6:30 a.m. incoming phone calls are con- 
nected directly to the Company Garage. The clerk receiving 
them has a list of service men living in the various districts, all 
of whom are subject to call. 

Service men are required to wear neat khaki uniform. To 
defray the expense of this a bonus of $5.00 per month is paid 
each man, which bonus is discontinued if he allows his personal 
appearance to fall below an acceptable standard. 

A mileage bonus of one cent per mile covered by motorcycles 
is paid. Various systems of paying bonus on work performed 
have been considered, but none has thus far been worked out 
which will maintain the proper balance between speed and satis- 
factory workmanship, 

“D” reports: 

Complaint of poor service, whether phoned, written or de- 
livered in person, are received at the investigation department 
booth, located on the main floor of the Public Service Company’s 
ofhce building. This is the department previously mentioned 
which contacts the customer on all high bill adjustments. Each 
complaint is made out in triplicate and two copies sent to the shop. 
Complaints covering leaks or poor pressure are phoned immedi- 
ately to the shop, the two copies following through the mail. 
To avoid duplication on such orders they are stamped “con- 
firmed phone order”. ‘The triplicate copy of all trouble orders 
is retained at the investigation department. 

On arrival at the snaop they a‘e sorted int) districts, entered 
on the booking sheets and assigted to the troublemen covering 
these districts. Where only a few trouble orders of minor nature, 


‘such as adjust domestic appliances, are received for one district, 


they may be distributed among fitters doing installation work in 
that district. In such cases, they are handled before the installa- 
tion work is started. The regular troublemen phone in to the 
fitting shop office during the morning and once during the after- 
noon to pick up any orders that arrive after they leave the shop. 
In many cases, the troublemen visit the nearest district holder 
several times in the morning and afternoon and call the shop if 
necessary. 

On arrival at the customer’s premises, the troubleman usually 
knows from his order what is wrong and proceeds to correct 
the trouble with as little conversation as possible. When the work 
is completed, the troubleman cleans up thoroughly, a duty that we 
consider very important. 


When the complaint is answered to the satisfaction of the cus- 
tomer, or to the best of the troubleman’s ability, he fills in the 
two copies of the complaint order, stating what the trouble was, 
what he did to remedy the trouble, signs and dates it. If unable 
to completely correct the trouble, he notes it on the order and, if 
necessary, immediately phones this information to the shop. 


On reporting to the shop at noon or at night the orders are 
turned in to the chief troubleman, who checks them over, re- 
issues those which were not completed or where the customer 
could not be reached, files the duplicate of the executed orders 
and returns the original to the investigation department where it 
is filed for one year, then destroyed. The shop copy is filed for 
one month, in a live file, two months in a dead file, then destroyed, 
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Repeat complaints are given special attention as they indicate a 
bad local condition on the customer's premises, chronic “kickers” 
or incompetent troublemen. When a complaint is received at the 
investigation department, the address is checked against the file 
of complaint orders for the past year and all previous orders pulled 
and attached to the one just received. This information is fre- 
quently of value to the troublemen executing the order. 


When complaint orders are received at the shop, they are made 
out in duplicate only and handled in the manner outlined before. 


The Superintendent and Assistant Superintendent as well as 
the chief trouble men make frequent checks on the men by calling 
the next day on customer, inspecting the work done and ascertain- 
ing if the customer is entirely satisfied. In addition, the repeat 
orders are carefully checked to determine repeat complaints due 
to inadequate attention and in such cases the men are given the 
necessary instruction or else demoted until they gain further 
experience. 

The number of orders that can be handled by each man depends 
chiefly on the nature of the orders and the troublemen’s ability, 
both of which are known by the superintendent. Failure to 
execute the proper number of orders under the existing conditions 
leads to investigation as mentioned above. 

When an emergency complaint is received and the troublemen 
on duty at the shop or those phoning in are not available, the 
nearest fitter doing installation work is called. 

Day troublemen are on duty from eight in the morning until 
five at night. Night troublemen are on until eleven. During the 
first of the househeating seascn and in extremely cold weather, 
men are kept on duty all night. Normally, no men are on duty 
at the shop from eleven until eight, but certain men are always 
available and the company phone operator can get in immediate 
touch with them or the Superintendents. While not at the shop 
these men stay at their homes the evening they are on the avail- 
able list and are reached by phone when wanted. 

These men are paid by the hour, with time and one-half for 
overtime work. The men regularly assigned to Sunday and holi- 
day work receive no overtime pay as these duties are rotated 
and every man works a certain number of holidays and Sundays 
each year. Men called for Sunday or holiday work, when not 
regularly assigned get overtime pay. No bonuses are paid, except 
where these men are sent for a period of several days to one 
of the properties. In this case a bonus is paid to cover the living 
expenses of the men, usually $2.00 to $2.50 per day. No bonus 
is paid for straight work, the recognition for ability being promo- 
tion and raise in pay when merited. 

Uniforms are not used by this company. For identification, each 
man in the fitting shop who does work on the customer’s premises 


has a badge with a number. This is assigned to him when his 
cutside work starts and he retains this badge while in this de- 
partment. The number is for record purposes only, as we do not 
handle cur men on a number basis. For further identification, 
each man has a card on which is pasted his picture, with his 
signature below. The signature of the Superintendent is also on 


the card. 
“E” reports: 

After meter is set, our first thought is to render satisfactory 
service. 

All telephone calls are received at our shop direct, with the 
exception of high bill complaints, which are handled by the in- 
vestigation department at the main office. This avoids any delay 
in dispatching them to the complaint men in the districts to which 
they are assigned. 

In the summer months, from May to November inclusive, one 
dispatcher receives all complaints at his desk and also. dispatches 
all complaint orders to the men in their respective ditsricts. In 
the winter months, December to April inclusive, two men are 
used to receive and dispatch all complaint orders. 

In the winter months the city and suburbs are cut up into 
districts which are covered by eight or more men, and in the 
summer months it is only necessary to use five complaint men. 
In emergencies we take men from other classes of work in order 
to render ready service. 

Two emergency cars are used for leaks, fires, ne-gas orders on 
commercial business and emergency calls. These men call on thi 
hour and the half-hour. 

Three emergency repair crews follow up on all complaint 
men where the services are badly choked or leaking. These 
crews also clear all choked house lines that are reported by the 
complaint men. These crews call in at 10:00 a.m., 12:00 noon, 
and 3:00 p.m. 

All complaints are logged immediately upon receipt. 

Special complaints and orders which the complaint men are 
not qualified to handle are turned over to an inspector who its 
detailed to this work. 


METHODS OF DISCOVERING DISSATISFIED 
CUSTOMERS 
“A” reports: 

We do not make any effort to discover dissatisfied customers. 
That is a very good way to make customers dissatisfied. The 
public is always suspicious and thinks there is something wrong 
when a Public Service Company makes inquiry about their 
service and immediately imagine their service is not good. If 
there is anything special about any trouble, we follow it up for 
some time to be sure to have it cleared up. 
st reports s 

Last summer a survey of approximately five hundred custom- 
ers was made by the Sales Department. The district solicited 
was an old rural community which had shown but small increase 
in business in recent years. Some of the following conditions were 
disclosed: 

One-sixth of the houses have dangerous conditions, unvented 
water heaters and ranges connected with old tubing, ete. <A 
number of houses have unvented water heaters in bathrooms. 

Less than 5 per cent of the houses have automatic water heaters. 

Approximately 20 per cent of the houses heat with wood. 

About 15 per cent of the gas equipment now in service is worn 
out and should be replaced. 

A number of grievances of long standing were explained and 
a better and more friendly relationship established with the cus- 
tomer. 

his survey clearly showed the qualifications that the servic: 
men should have and the department that is best qualified to 
handle this work. 

A man qualifed for this work should be of high intelligence, 
mechanically inclined, well schooled in Company practice, sincere, 
of pleasing personality and fully qualified to represent the Com- 
pany to the customer. The statistics of this survey showed that 
the appliances sold will pay for this service work. Since this 
man is to sell Company service, appliances and gas, it follows 
that he should work in the New Business Department. 

“OC” reports: 

Believing that many customers use gas under conditions that 
are not wholly satisfactory, or discontinue its use because they are 
ignorant of modern appliances and methods, a number of methods 
have been adopted to encourage customers to complain. 

Last year a return postal telling of the efhcient Service De- 
partment maintained and providing a convenient blank for r 
porting unsatisfactory conditions was mailed to each domesti 


customer. ‘The results were quite surprising, in that only slightly 
over 8 per cent of the cards were returned at all, and of those 
returned, about 70 per cent had no complaint of any kind. About 
5 per cent of the cards returned were high bill complaints and 
the remainder were mostly minor complaints of a very ordinary 


nature. 
» * * . | . , . 

With each new appliance installation a return postal is sent 
inquiring as to whether ,the appliance is entirely satisfactory, and 
the conduct of the workman while on the premises. This we find 
Is a good way to get customers started out right with new app 


ances, as well as leaving an impression of will’nmgness to ser\ 


A third method of discovering dissatished customers is the 
reporting of all hear-say remarks, overheard by employees of th 
Company. All employees are urged to record any chance con 
versations they overhear wherein the Gas Company is referred 
to in a critical manner. These are followed up with personal 


interviews Im an endeavor to uncover the cause of the customer's 
{issatistaction. 
a | x reports: 

Abeut four years ago we decided that there were very prob- 
ably a large number of customers whose service was not up to 
standard, but who did not notify us because: 


(a) they thought there was charge for such work. 
b) thev did not know their service was below standard 
(c They had called before and had not been entirely satisfied 


‘ saw 


and as a result became disgusted with the company and decide 
to get along as well as they could. 

We felt there was only one way to reach these customers, by 
an inspection of every customer. The program was started in 
March 1923, and completed in April 1925, during which time 
$4,426 inspections were made. 

The methods employed in making this inspection are briefly 
as follows: A two wheel box was used for each crew of four 
men. Tools, fittings, and other necessary supplies were kept in 
this box. Sections two blocks square were taken, the box spotted 
at the mid-point and each inspector covering one block. One man 
on each box acted as straw boss, made out the routing cards. and 
was responsible for the progress of that box. Each customer 
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inspected was reported on a card, which gave all the desired 
data. This information was compiled at the main ofhce and 
recorded on the summary sheet at the end of each week, both 
for the week and for the period to date. 

Analyzing the final summary sheet, we find that 54,426 inspec- 
tions were made, requiring an average of 0.82 hours per inspec- 
tion; 3861 customers were not inspected, for various reasons. 
a A total of 75,502 appliances, or 1.39 per inspected cus- 
tomer, were checked and adjusted. . . . When a trouble was 
found that could be remedied, the department in charge of that 
work was notified. . . . It is interesting to note that the 
memorandums sent to the new business department were almost 
entirely tips on sales possibilities. The business resulting directly 
from this cannot be definitely determined; but it is estimated at 
over five thousand dollars. . . . The results obtained show 
the attitude of the public toward the service rendered rather than 
toward the company as a whole. 

This inspection was completed in 1925. It is now planned to 
repeat the work, starting April, 1927. Due to various reasons, 
it has not been considered advisable to begin again until this 
time, but in the future, it is possible that this inspection will be 


carried on continuously. 


“E” reports: 

It has been a practice to run advertisements in the daily news- 
paper in regard to calling us if the service is not satisfactory. 

When the collector calls, he also makes notes if any complaints 
are offered, and turns them in for correction, 

Recently, the Company has started a house-to-house appliance 
survey. We are now adjusting appliances and determining the 
attitude of the consumer toward the Company. Forty men are used 
on this work, and are grouped in crews of ten, with a team captain 
in charge of each group. These team captains are under the per- 
sonal supervision of an inspector who has charge of this entire 
work. These men report to the team captains in the district 
and there is no lost time in going and coming from the job. 
The men in charge take out the new work and return the com- 
pleted work daily. A regular form is used for each consumer, 
giving the district, date, meter number, size, and index of meter. 
There is a space provided for the attitude of the consumer, 
whether gas service is satisfactory and whether he is friendly 
or unfriendly to the company. ‘This is on one side of the order. 
On the other side is shown information as to class of appli- 
ances, etc. 

This service is rendered free. No materials are used except 
if one of the men by accident breaks any part of the appliance. 

All departments work 8% hours per day, except Saturday which 
is a 5 hour day. No uniforms are used, no bonuses are paid. 
The badge on the men’s coats is the idetnification of company 
employees. All work is based on satisfaction rendered, not speed. 


METHODS OF TRANSPORTATION FOR MEN AND 
MATERIAL 


“A” reports: 

All our men are transported by automobile. Each order man 
has a light Ford truck equipped with tools and fittings as well as 
meters and regulators so that they can attend to almost any kind 
of an order they get during the day without returning to the shop. 
Service men have a 2 ton truck, with pipe and fittings so they do 
not need to come to the shop during the day. If any extra pipe 
is needed, it is sent out on receipt of the telephone order. 

With us the automobile has become an absolute necessity for 
the reason that the men can get to their location much quicker 
and can have with them all necessary equipment and tools and 
with the use of the telephone can save much time, which is equiva- 
dent to money. They are also able to do more work with less 
exertion than with any other means of transportation. Ninety- 
eight per cent of our work is not less than two miles from the shop 
and 75 per cent of that is 8 miles or more from the shop. 


“B” reports: 

One man in a Ford roadster equipped with a truck body attends 
to most of the complaints. Complaints requiring that repair work 
or piping be done are executed by an appliance fitter and his 
helper, who operate a one-half ton truck which is fully equipped.” 


“C” reports: 


“Service men are provided motorcycles with side cars, some 
34 Harley-Davidson machines being in use at present. ‘Three 
Ford trucks are used in outlying districts where relatively great 
distances are covered between stops. A Ford roadster is assigned 
to the Service Engineer and his Assistant, who ordinarily handle 
scattered complaints of more than ordinary difficulty. 

The motorcycle side cars are equipped with light tools, service 
pump, soap can, small fittings, etc., and will accommodate a num- 
ber of meters. These outfits have been found very practical where 
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the distance between stops is not excessive, and operate at a saving 
of slightly over 25 per cent over Ford roadsters. ‘This figure 
covers all costs, fuel, oil, tires, depreciation, and upkeep. 

In case of deep snow or sudden increase in service calls due to 
a cold snap, seven Ford roadsters ordinarily assigned to Service 
Engineer, General Foreman and employees of other departments 
are pressed into service, working districts where the streets are 
not in fit condition for the operation of motorcycles. 


One motorcycle first aid unit is maintained by the Distribution 
Bureau (Mains and Services Division) for handling service leak- 
age or stoppage, etc., and a second unit for service inspections, 
ditch inspections, measuring, etc. These cycles are equipped with 
tandems and carry two men and repair tools. Two one ton Fords 
are used tor service installation crews, and are available for trouble 
service when required. A 3 ton Packard drip truck is employed 
continuously removing condensation from main drips, which con- 
densation is delivered to the plant for oil recovery. 


“D” reports: 


The gas fitting shop uses 26 Fords and 5 Whites, divided as 
follows: 


Ford ‘Touring 2 
Ford Roadster 4 
Ford Express and Roadster Truck 15 
Ford Truck 2 (one with tank and com- 
pressor for blowing serv- 
vices and inside piping. 
Ford Sedan 2 (Superintendent and As- 
sistant Superintendent, 

Ford Coupe 1 

White Truck (all 34 ton size, one with 
tank and compressor for 
blowing services and in- 
side piping. 


Wi 


No motor cycles are used. 

We have found Fords to be the cheapest forms of transportation, 
all factors considered. This is partially attributable to an efficient 
system of car supervision, where every car is carefully inspected, 
housed in the Company garage at night, and each driver held 
responsible for the car he drives. In locations where heavy loads 
must be handled, roads are rough and a great number of miles 
must be covered daily, the larger cars might be more suitable, 
but as our cars operate in the city only we cannot give any figures 
on this. ; 

“E” reports: 

All Off and On Men are provided with Ford roadsters. The 
turtle backs have been removed and a small bed has been put on 
equipped with a special meter rack made of quarter-inch pipe, 
padded with hose to prevent injuring the meters. These men carry 
a few meters in case a meter may have been removed after the 
turn-on order was issued or in case of a stuck or D.R. meter. 


Meter setters have the same kind of a truck, with a large unit 
meter rack, regulator unit box and fitting compartments at each 
side. Complaint men use the same type transportation as meter 
setters. 


STATISTICS 
FREQUENCY OF “SERVICE ORDERS” 


Ave. period 
between orders 


Orders per 


Total Meters month per 1000 


Poot oe an __ meters in use at each meter 
A. 79,690 17.0 58.7 months 
(ave. for 1926) 
B. 11,769 16.0 “as. 
(ave. for 6 Mo ’26) 
te 98,397 28.5 35.1 6s 
(ave. for 1926) 
D. 71,241 63.5 15.7 " 
(ave. for 1926) 
32.0 31.3 “4 


E. 282,282 
TIME IN ANSWERING “SERVICE ORDERS” | 


Average service man’s 
time required 


Average time before Order 
is answered 


_ Ordinary Emergency 
A. Est. 3 hrs. Few minutes not recorded 
B. 4 hrs. 30 minutes 


53 minutes 
not reported 


20 minutes 


C. 2 hrs. 18 mins. 
I Not reported 


» Rec’ A.M. 
Ans. same P.M, 
Rec’d P.M. 
Ans. next A.M. 

E. Not reported 


Not reported not reported 
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COST OF SERVICE WORK 


Cost per Cost per 

Meter Meter 

Cost per Cost perM per per 
“Call” Meters per Mo. Mo. Year 

A. (for Jan. 1926) $1.67 $29.23 $.02923 $.351 
B. (not recorded) ‘i nee Dalene ihe caii 
. (ave. for 1926) 89 40.90 .0409 491 
D. (ave for 1926) 77 61.70 .062 .742 


(not reported ) 


MISCELLANEOUS 

The foregoing gives an idea of the service policies and the 
service organization maintained by the utilities supplying a ma- 
jority of the customers served by members of this Association. 
It also gives their methods of transportation, the average time re- 
quired by service men in answering service orders and the costs 
of this service work. 

With the information at hand, complete as some of it was, the 
committee was unable to draw conclusions and to outline policies 
which, if adopted, would insure service entirely satisfactory to all 
of the utility members with their widely varying problems. 

Those responsible for the service work are ever confronted with 
two perplexing problems: first, that of discovering and satisfying 
customers who have real or imaginary grievances, and second, 
that of keeping to a reasonable minimum the cost of successfully 
carrying on this work. 

Never yet probably has there been an individual immediately 
responsible for the results of a Service Division who was satisfied 
that the work of his Department was being executed in a way 
entirely satisfactory to all concerned. We believe that this con- 
dition is usually a result of inadequate planning, indefinite policies, 
lack of proper budgetting or the failure to set a definite goal toward 
which to work. 

The reports from the inquiries sent out by the Committee seem 
to indicate that the personnel of the Service Division is maintained 
largely in keeping with the number of service orders received and 
that the speed with which these orders are answered, is in about 
a direct ratio with the ability of the existing organizations to 
handle the situation. 

Policies which govern the attitude of Service Divisions vary 
greatly with different utilities which leads us to remark that some 
must be wrong either to the extent that they are too liberal or 
others are too stingy with.their service. In the face of the large 
amount of time and attention that has been given the subject of 
public relations, we are inclined to conclude that the difference in 
policies is probably chargable to a too great conservatism with 
respect to the expenditure of suthcient sums for service work. 

This committee believes that the question of what constitutes 
proper and adequate service policies should be settled and that this 
standard would then be generally adopted as standard for gas 
utilities. Once these policies were established the Service. Division 
expenses could be budgeted with as much precisien as the Produc- 
tion Bureau can budget their anticipated cost per 1000 ft. of gas 
manufactured. For three years past statistics from one company 
show that annual budgets compiled on January Ist by the month, 
have hit within 5 per cent of the actual expenditures for the year 
on a volume of approximately $45,000.00 per year spent on purely 
service work. A study of the policies affecting service work will 
enable such policies to be evaluated and budgeted with surprising 
accuracy, since each policy adopted or rejected will add to or 
reduce the anticipated unit costs. 

The expense incidental to carrying on service work is one which 
not infrequently draws attention from an operating cost standpoint 
and without careful consideration and detailed analysis such con- 
sideration is apt to result in a curtailment of expenses which in 
the long run proves uneconomical and in many instances disastrous. 

For example, take utility “D” which has the highest cost per 
month per meter, namely 6.2 cents, and consider this expense in 
the light of our present desire to keep customers satisfied, and the 
amount of expense sounds trivial. 

The data received from several utilities which probably repre- 
sent a fair average for utilities in this district, were fairly com- 
plete and from the study of such data we are able to arrive at 
rather definite conclusions as to the nature of the service work 
which can be anticipated from the expenditure of a certain amount 
for such purpose. 

It will be noted that the data from “A”, “C” and “D” is quite 
complete and that the cost varies from 2.9c to 6.2c per meter per 
month. 

From a study of the information available we are able to con- 
clude that for an expenditure of about 4.lc per month, or 49.1c 
per meter per year, service work as outlined below may be estab- 
lished and maintained, provided mains, services and other utility 
equipment are in good condition. 

An organization of trained field gas men, supervisors and ofhce 
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clerks may be established; free service work may be performed on 
all gas burning appliances regardless of from whom purchased. 
This service work may be very thorough and complete and include 
adjustment and minor cleaning of appliances, advising of customer 
regarding appliance operation or about the purchase of new equip- 
ment but will not include executing repair jobs which require the 
replacement of parts or the expenditure of an excessive amount of 
time; ordinary service orders may be answered in an average of 
about three hours after receipt and emergency orders may be 
answered immediately by an emergency man, kept available at all 
times; special classes of customers as apartment houses, domestic 
science schools, etc., and large gas consumers may have their ap- 
pliances regularly inspected; high bill complaints where appli- 
ance operation is involved may be handled, which will include the 
making of special efhciency tests where required; and every rea- 
sonable effort may be made to discover dissatished customers and 
to satisfy them. 

It seems to be rather well agreed that a free regular inspection 
of all gas burning appliances together with an adjusting of such 
appliances is very desirable. Several mention a year as the proper 
interval between such inspections. Utility “D” has already con- 
ducted such a survey and at an interval of two years is repeating 
the work. 

Our data indicate that for a yearly expenditure of approximately 
75c per meter service work as outlined above may be performed 
and in addition a thorough inspection of all gas burning appliances 
may be conducted, such an inspection to be conducted by regular 
service men at seasons when other work is not pressing and to be 
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completed about every two years, such men first to be put through 


a special course of training. At the time of the inspection, adjust- 
ments of all appliances would be made and customers would be 
advised regarding operation of appliances or their replacement in 
order that the utmost satisfaction may be obtained. Such a serv- 
ice program as this would speedily result in a marked improve 
ment in the standard of service obtained from many now neglected 
appliances, in an increased use of gas and in the improvement of 
the unsatisfactory attitude of their users. 


’ 
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ing questions in which an endeavor has been made to bri 
the different phases entitled to consideration in establishing utility 
service policies. 

1. Is your company service policy scientifically studied, budgeted 
and carried out with a definite aim in view or Is it merely a make- 
shift, a following of the lines of least resistance? 

2. Do you make systematic inspections of apartment house appli- 
ances and keep in personal teuch with janitors and managers? 

3. Is a regular inspection and maintenance service provided for 
public school and other domestic science class rooms? 

4. What policies have you fer aggressively ferreting out dis- 
satisfied customers or unsatisfactory appliances? 

5. Is the Service Department under the direct contro! of an 
engineer capable of handling the many complex questions and 
problems daily confronting Service Division personnel whose time 
is largely absorbed by a vast amount of routine work? 

6. What means are in vogue providing for the education of new 
men and keeping the old men informed regarding new problems? 

7. Are your statistics sufficient to truthfully picture the results 
of your Service Division with regard to time elapsing between 
the receipt of service orders and their ultimate satisfactory dis- 
position ? 

8. Is the money expended for service in keeping with the amount 
justified? Is it increasing or decreasing in a direct ratio to the 
amount of new customers being added annually? 

9. Is the time spent by the service men on the customer’s premises 
sufficient to insure a proper and thorough examination of the 
appliances? 

10. Is the class of work being assigned to the service men en- 
tirely of a nature chargable to the service accounts? 

11. What are your policies with respect to servicing the customers 
appliances regardless of their origin? 

12. What means of association are available whereby members 
of the Service Division may become better acquainted with gas 


appliance dealers where matters of installation, maintenance and 


inspection may be discussed and a more common and better under- 
standing result? 

13. What support is being given the Service Division by other 
departments, in maintaining an uniform quality, specific gravity 
and pressure of gas at the customers premises at all times? 

14. Is your service available 24 hours a day and obstacles be- 
tween the customers and the Service Department from a phone or 
conversation standpoint reduced to a minimum? 

15. Is the mode of transportation adequate and what measures 
are employed to maintain at a high standard the personal appear- 
ance of the field service men? 
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16. Is the personality and ability of a service man taken into 
account with respect to the district in which he works considering 
the class of people normally to be encountered and the type of 
appliances generally prevailing? 

17. Is the compensation for the men in the Service Department 
sufficient to attract and hold men having the ability, training and 
common knowledge to carry out the work in a satisfactory and 
competent manner? 


Main Location on Paved Streets* 


N ORDER that the gas companies may comply with requests, 
| and at times orders of municipal authorities that new pavement 

be not cut, it is necessary either that mains be so placed that 
services may be installed as needed, outside of the paved area, 
or that mains and services be laid before construction of pavement. 
his means the installation of mains and stub or curb services to 
each lot or pair of lots ahead of paving, the laying of stub mains 
at right angles to the main in the street and to a point back of the 
curb from whence they may be extended parallel to the main when 
services are to be run, the laying of parallel mains either between 
sidewalk and curb, or back of the sidewalk should there be a 
space between it and the property line of the lot, or the laying of 
mains in alleys or under easements. We find the practices of dif- 
ferent companies vary all the way from laying mains and stub 
services in all instances where streets are to be paved, to that of 
doing nothing at all to provide for future need. 


Probably the first scheme adopted was the laying of mains only, 
it being argued that a main was sure to be needed and therefore, 
its construction justified. At the present time many companies 
decide the question of main laying ahead of pavement on the 
merits of individual cases and at times the character of the street 
does not justify the construction of the main even though none be 
there. In cases where mains do not exist after pavement is laid 
down, parallel mains may be justified. 

The next step was probably the laying of a main, and stub 
service to each lot or pair of lots. Experience with stub services 
obtained from a number of companies throughout the United 
States is that 20 per cent in use after ten years is a good record 
indeed. ‘This, of course, means idle capital on 80 per cent of 
the total and the attendant leakage and maintenance which is sure 
to exist. Many stub services after having been in a few years 
have developed bad leaks and expenditures in excess of their orig- 
inal cost have been necessary for cutting and replacing pave- 
ments so as to disconnect the stub service from the mains. Appar- 
ently the chief reason for failure to use stub services is that their 
position is seldom such as to allow a straight line from the main 
to the meter. If this is a valid reason for non-use it would seem 
useless ever to lay stub services to a pair of lots, for in that case 
almost never could a straight line from the main be maintained to 
the meter. 


The laying of mains back of curbs either one or two mains to 
a street is becoming increasingly popular and in a great many 
cases results im economy. Some of the eastern cities are successful 
in using one main back of the curb and pushing, jacking, driving 
or boring so as to lay services to the opposite side of the street. 
Where one main only is to be used care should be taken to locate 
it on the proper side of the street so that the grade on the service 
across the street will be to the main. If one side of the street 
is lower than the other that would be the only location possible 
for the main. The probable number of services on the two sides of 
the street would also influence. 


Where mains are to be laid one on each side of the street it 
will usually be economy to use different size pipes, one for the 
feeder, and one for use on the immediate street only. 


The laying of stub mains to points back of the curb may easily 
result in three mains on a street if they are used, and should be 
avoided wherever possible. Mains in alleys, provided the alleys 
are not to be paved, will solve the problem in most cases where 
alleys are to be found, but as the number of blocks containing 
alleys is but a small percentage of the total they will afford but 
little relief. Easements at the back of lots have been used to a 
greater extent recently to provide main locations, but are _ not 
looked upon with favor by the operating men, because structures 
such as fences, walls, and garages are sure to be erected over 
the mains by the owner. 


The foregoing information shows that each method has its 
advantages and disadvantages and the way cannot be pointed by 
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this committee as the one which all should use. Each case must be 
decided on its own merits in the light of information in the posses- 
sion of the company interested as to probability of early building, 
and therefore demand for service, and definite location for service 
where building is already under way or definitely planned. 


Report of the Load Factor Committee* 
( eden accord has not been obtained in respect to the 


definitions of the various terms that are involved in the study 
of Load Factors. 

The definitions as submitted for discussion to the convention in 
1926 were later distributed among the members of the Committee 
and various other individuals in order to receive the benefit of 
their comments after thorough consideration. R. M. McCalley, 
through his afhliation with the Rate Structure Committee of the 
American Gas Association, submitted to 
that committee a copy of the definitions, 
and requested that we receive the benefit 
of their criticism. Through the pages of 
Western Gas the definitions were given 
further distribution and comment was so- 
licited from all interested. 

From all these various channels of con- 
tact considerable discussion has been re- 
ceived, indicating a difference of opinion 
with regard to particular definitions. 

The Load Factor Committee re-submits 
the definitions with the comments re- 
ceived from various sources. Further dis- 
cussion is desired before any action is 
taken. 

SUBMITTED DEFINITIONS FOR 

LOAD FACTORS W. M. Henderson 
1. Rated Capacity: ieee. s. Bd Caawman 

The total volume of a specified specific 
gravity and B. t. u. value gas, expressed in cubic feet per hour 
at standard conditions, used by all the burners on a given appli- 
ance, operating wide open and under a specified pressure, based 
on the manufacturer’s or a laboratory rating. 


Comments: 

1. “I believe there will be much confusion between the definition 
given for Connected Load and that for Rated Capacity. In my 
opinion, Connected Load may well be defined as the sum of the 
Rated Capacities in any given installation. It therefore follows 
that Connected Load and Rated Connected Load are one and the 
same thing.” 


2. Connected Load (P. C. G. A.) 

The total volume of a specified specific gravity and B. t. u. value 
gas, expressed in cubic feet per hour at standard conditions, used 
by all of the appliances connected to a given installation when 
operating at full capacity, under a standard pressure with an 
adjustment made to fulfill the requirements of that particular in- 
stallation. 


Comments: 
1. See Comment No. 1, under heading “Rated Capacity.” 


2. “The P. C. G. A. definition for Connected Load, in my opin- 
ion, should take into account the minimum pressure likely to be 
experienced under normal operating conditions on the premises of 
any given customer. Certainly, if a given rate form contemplates 
a charge on the basis of connected lozd it would not be fair to 
establish the rating of such a connected icad on, let us say, a four 
inch pressure if at peak times only three inches of pressure are 
available to the consumer.” 


3. Rated Connected Load: (P. C. G. A.) 


The sum of the rated capacities of all the appliances connected 
to a given installation. 


Comments: 
1. “We do not see any difference between this and Connected 
Load.” 


4. Observed Connected Load: (P. C. G. A.) 


The connected load obtained by actually measuring the volume 
of gas at standard conditions used by a given installation. 
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Comments: 

1. “In regard to the P. C. G. A. definition of “Observed Con- 
nected Load,” I should think that this should be defined as the 
connected load obtained by actually measuring the volume of gas 
used by each individual appliance of a given installation; their 
definition is nothing more than a definition of demand.” 

2. “In my opinion, the term Observed Connected Load should 
be eliminated entirely, because if the volume of gas used by any 
installation is actually measured, the resulting measurement should 
be expressed in terms of demand with the prefixed time interval 
specified.” 


5. Installed Meter Capacity: (P. C. G. A.) 

The sum of the capacities of the meters in a given installation, 
expressed in cubic feet per hour at standard conditions, with rat- 
ings based on a one half inch pressure drop for a gas of given 
specific gravity. 

No comments. 


6. Installed Regulator Capacity: (P. C. G. A.) 

The sum of the capacities of the regulators in a given instal- 
lation, expressed in cubic feet per hour at standard conditions, 
with the ratings based on stated inlet, outlet and lock-up pres- 
sures for a gas of given specific gravity. 

No comments. 


/. Demand: (A. G. A.) 

Demand is the instantaneous, or respectively, the average rate 
of flow of the gas within the period of time expressed in the pre- 
fixed time designation, as: 

Instantaneous demand. 

Quarter hour demand 

Half hour demand 

One hour demand 

Twenty-four hour demand. 

For all periods of one hour or less the demand is expressed as 
the number of cubic feet which would flow in one hour if the 
average rate of flow for the prefixed time designation should con- 
tinue without variation during one hour. 

For periods of more than one hour the demand is expressed as 
the number of cubic feet which flow within that period. 

Demands on distribution and utilization capacity are expressed 
in cubic feet per hour, those on production capacity in cubic feet 
per 24 hours. 


&. Demand: (P.C. G. A.) 

Demand is a rate of flow, expressed in cubic feet per hour at 
standard conditions, calculated from an observed volume of gas 
owing within a given interval of time, expressed as “Instantaneous 
Demand,” “Quarter Hour Demand,’ “Half Hour Demand,” and 
“Hourly Demand.” 


Comments: 

1. “........ I wish to be placed on record as being opposed to the 
change of the A. G. A. definition of demand. As far as I can 
see there is no objection to the Pacific Coast Association letting the 
24 hour demand remain even though thev have no occasion to use 
it. Demands of one hour or less are all right for the Distribu- 
tion Department, but the only measure of operation of the Manu- 
facturing Plant is the 24 hour demand. I realize of course that 
the Pacific Coast Association have very little manufactured gas 
and for this reason do not have the production problems that the 
manufacturing gas companies have.” 

2. “The P. C. G. A. definition for “Demand” may be simpler 
than that of the A. G. A., but I do not think that it is a particu- 
lar improvement.” 

3. “We do not quite see the theory in expressing quarter hour 
demand, etc., in terms of demands of 60 minutes. We should 
think quarter hour demand should be actual demand in 15 minutes 
and then computed into rate per hour by multiplying by four. 
We think this would be clear and there would be less chance for 
confusion.” 

4. “I believe that for all practical purposes the A. G. A. defini- 
tion of Demand is satisfactory and will be far more generally 
understood and accepted than that proposed by the P. C. G. A. 
I do think however, that the term Instantaneous Demand may 
well be eliminated, as it means nothing unless the term Instantane- 
ous is defined and may then have no practical use because of the 
difhculty of determining it.” 

5. “In my opinion, the definition of ‘Demand’ as given by the 
A. G. A. is superior to that given by the P. C. G. A. To be highly 
technical, the term ‘Demand’ might be limited to what is given 
on both definitions as ‘Instantaneous Demand.’ 


“I do not follow the line of reasoning that would acknowledge 
the existence of a ‘quarter hour demand,’ ‘half hour demand’ 
and ‘hourly demand,’ but would not at the same time recognize the 
‘24 hour demand.’ The purpose of determining the ‘24 hour de- 
mand’ is necessary in scientific rate analysis. The final cost to 


Page 139 


a customer would be the same, whether his production demand 
followed the ‘24 hour demand’ or the ‘hourly demand.’ 

“In this connection, I might say that, during the past winter, 
there has been an extended inquiry by Gas Engineers in the metro- 
politan district into the possibility of meeting what has been 
termed ‘15 day maximum demand, by constructing additional] 
holder capacity rather than additional plant capacity; thus taking 
care of the winter peak by increasing property that would fall 
within the cost of distribution demand, in order to obviate the 
necessity of adopting the most costly procedure, namely, building 
the production capacity to meet the maximum single day. 

“As the A. G. A. definition of ‘Demand’ set forth, the demand 
occurring over any period of time should be expressed with a 
prefixed time designation.” 

6. “I do not believe that the P. C. G. A.’s suggestion that de- 
mand necessarily means one hour demand is well founded. It is 
generally recognized that the 24 hour demand, so called, is a most 
important factor in service costs, and therefore its existence must 
be recognized. 

“The A. G. A. definition for demand seems acceptable, but it is 
not clear just what is meant by instantaneous demand. Presum- 
ably, the timer interyal referred to is a certain fraction of a second 
or minute and this fraction should be clearly defined. Personally, 
it is not clear to me to what use this term can be put.” 


9. Maximum Demand: (A. G. A.) 

Maximum demand is the maximum value of the specified (time- 
prefixed) demand, and should be qualified by stating the time in- 
terval examined for maximum demand as for example, maximum 
one hour demand during the year, or maximum 24 hour demand 
between November 15th and March 15th. 

Maximum Demand: (P. C. G. A.) 

Maximum value of a specified demand, qualified by a fixed time 
interval. 

Comments: 

1. “In the interest of simplicity, which if achieved, will result 
in a more prompt and general adoption of a common terminology, 
| believe that the terms Demand and Maximum Demand may 
well be combined and considered as one and the same thing; for 
example, the Demand and Maximum Demand for any day, any 
month, or any year as referred to the conditions which maintain 
in a given installation, are in my mind the same.” 

2. “I notice that a distinction is made between demand and 
maximum demand. This does not appear particularly significant 
to me. Taking as a base the maximum demand on a given system 
or by a given customer, the demand would represent a certain and 
unknown fraction of the maximum demand and would give us a 
figure which does not seem to have any particular significance. 
My recommendation is that we restrict ourselves to defining system 
demand on the system and the maximum demand by an individual 
customer. 

“T have some doubt as to the advisability of defining the distri- 
bution demand on an hourly basis, since it is well known that the 
maximum 15 minute period during the maximum hour largely ex- 
ceeds one-fourth of the average flow into the svstem during such 
maximum hour. A distribution system designed for the maximum 
average hourly rate might show marked weaknesses during the 
actual maximum 15 minute period. 

“The A. G. A. definition for maximum demand seems acceptable 
but I would suggest that the last lines be written as follows: 

“‘as for example, maximum one hour (or 15 minutes) demand 
during the year, or maximum one hour demand between Novem- 
ber 15th and March 15th, or maximum 24 hour demand during 
the year, or a maximum 24 hour demand between November 15th 
and March 15th.’ ”’ 


10. Excess Demand: (P. C. G. A.) 

The difference between the maximum demand within any period 
and the average demand over that period both expressed in the 
same terms. 


Comments: 

1. “I do not think that the P. C. G. A. defintiion of ‘Excess 
Demand’ follows the usual interpretation of such demand. In my 
opinion excess demand is the demand taken at one time in excess 
of the demand taken at another time; for instance, excess night 
demand over dav demand or excess demand during one month 
as compared to the demand of another month.” 

2. “Particularly for reason given above’ (see Maximum De- 
mand P. C. G. A. Comment No. 1) “‘and because there is no pos- 
sible connection between the name and the definition, I would 


recommend that the term Excess Demand be eliminated.” 


3. “It is not clear to me what useful purpose would be served 


by defining, as suggested by the P. C. G. A., the ‘Excess Demand.’ 
I trust that this is not for the purpose of attempting to devise a 


rate in which the base demand will be a part of the commodity 
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charge and only the excess demand embodied in the demand 
charge. I am quite sure that this cannot be done with any degree 
of justice to all customers.” 


11. Coincident Demand: (P. C. G. A.) 

The sum of demands occurring simultaneously. 

Comments: 

1. “The P. C. G. A. definition for coincident demand simply 
states that the words “coincident” and “simultaneously” are syn- 
onymous. I presume it is intended to convey the idea of the 
maximum 15 minute or hourly or 24 hour demand on the system.” 


12.—Non-Coincident Demand: (P. C. G. A.) 

The sum of any group of non-simultaneous demands. 

Comments: 

1. “The P. C. G. A. definition for non-coincident demand I 
should reword to read ‘the non-coincident demand of any group 
of customers or class of industries whose maximum hourly or 24 
hour demand will in all probabilities as far as can be foretold not 
become simultaneous with the maximum simultaneous demand of 
all the remaining customers served by a given system.’ ”’ 


13. Diversity Factor: (A. G. A.) (P. C. G. A.) 

Diversity factor for a designated time interval is the ratio of 
the sum of the maximum demands of the parts of a group to the 
maximum demands of the whole. 


Comments: 

1. “The A. G. A. definition for diversity factor might be de- 
fined as the ratio between the system demand and the sum of the 
individual customer demands to be expressed in per cent.” 


14. Load Factor: (A. G. A.) 

Load factor for a designated time interval is the ratio of the 
actual volume to the possible volume that could flow if the specified 
maximum demand continued during the whole interval and should 
be expressed in per cent. 

No comments. 

15. Peak: (A. G. A.) 
Is that period of time in which the maximum demand occurs. 


No comments. 
16. One Hour Peak: (A. G. A.) 


Is that time of day when maximum demand of gas during one 
hour occurs. . 


No comments. 


17. Twenty-four Hour Peak: (A. G. A.) 
Is that day on which the maximum 24 hour demand occurs. 


No comments. 

18. Peaks: (A. G. A.) 

Peaks may be expressed by stating the time of occurrence and 
the demand. Secondary peaks would be those selected from a dif- 
ferent day and season. For example: 

One hour peak (primary) Thanksgiving Day—Nov. 26, 1925,— 
11 to 12 A. M.—2,600,000 cu. ft. 

One hour peak (secondary) Sunday, March 14, 1926,—11 to 12 
A. M.,—2,370,000 cu. ft. 

Twenty-four peak (primary) Tuesday, March 2, 1926,—23,126,- 
000 cu. ft. 

Twenty-four peak (secondary), take a maximum day in May, 
June or September. 


No comments. 


19. Off Peak: (A. G. A.) 

Is any period of time between peaks where the demand is ma- 
terially less than the maximum and which, because of the factors 
controlling the demand, can be relied upon not to change. 


Comments: 


1. “It seems to me the word ‘materially’ in the first line of the 
definition of off peak should be eliminated because any Demand 
which is less than that which maintained during the peak period 
is Off Peak Demand, and it is of no consequence so far as the 
definition is concerned whether it is materially less or merely less 
than the maximum. Also the suggestion that in order to qualify 
for Off Peak the demand factors controlling the demand must be 
relied upon not to change. It is, it seems to me, hardly proper for 
inclusion in a definition. At least for the time under considera- 
tion if a specified demand occurs at times other than the peak 
period it is certainly ‘Off Peak.’ ” 


LOAD FACTOR DATA 


During the past winter considerable data were gathered on con- 
sumers’ demands. ‘This information has been compiled in suitable 
form by districts contributing. The Committee is not prepared 
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to draw any conclusions from the factors so far computed, even 
though the data indicate a definite trend or relation between 
demand and connected load. It is thought best to continue to 
gather data and compile same until there is available sufficient to 
fix the value of the various factors under definite conditions. As- 
sembling of the studies made of consumers’ characteristics is limited 
by the instruments available for the purpose, and the very short 
period of days in which peak loads occur. For this reason the 
study must be spread over a number of winter seasons before suf- 
ficient data are available to indicate a solution. Even then the con- 
clusions drawn will be subject to modification, for they cannot be 
defended in view of the method of gathering the data and com- 
paring same. To secure data that will furnish conclusive answers 
to our problems would mean a vast number of recording gas 
meters, all to be set at consumers premises and the peak hour of 
the year. As it is, there is a limit to the number of such meters 
and therefore they must be spread over various consumers during 
the winter period. The data so gathered, compiled and considered 
as an indicator of the relations existing. 


Refractories* 


HIS year’s report of the Refractories Committee is rather 

limited in its value and in the scope of activities covered, so 

that not as much progress was made as is to be desired. 
Heretofore, the work of the Refractories Committee has been cen- 
tered in Los Angeles, and more particularly at the plant of the 
Los Angeles Gas and Electric Corporation. This program was 
to have been continued and, in fact, was in progress when it had 
to be virtually discontinued at the beginning of the present year, 
owing to the supplying of straight natural 
gas by this utility. So, although some ad- 
ditional data have been secured, they 
have been quite meagre and of rather 
limited value. 


REFRACTORIES 


The study of the action of refractories 
under service conditions has been con- 
fined, as has been the case in the last 
few years, to the various trial firebrick 
making up the arches of generator 4A 
at the plant of the Los Angeles Gas and 
Electric Corporation. ‘These brick were 
reported on last year and are represen- 
tative special arch brick shapes submitted 

H. J. Knollman by the several California refractories 

Chairman manufacturers. It would still be very 

desirable if further similar tests would 

be made at other plants, so that different service conditions would 

be met, especially now since gas making operations at Los Angeles 
have been reduced to a minimum. 

This year, generator 4A was placed under fire on November 
5, 1926 and was laid out on February 24, 1927, so that it was in 
operation for 111 days. During this time it ran 600 hours making 
reformed gas and 246 hours making oil-gas. This was a consid- 
erably longer period of actual operation than last year. 

A year ago these refractories showed very little actual change 
in any way from when they had been newly installed. There was 
very little glazing, spalling or shrinkage of the individual brick. 
This year, however, they showed the characteristic uneven heat 
distribution in the fire-boxes, insofar that some of the arches, 
those farthest removed from the burners, were considerably glazed 
with some spalled corners, whereas in the other sections some of 
the arches showed that the refractories were but little affected 
by the service conditions. In the hotter zones, the refractories 
wire quite heavily glazed, on the whole, but none had started 
to fuse or had they approached the danger zone of too much 
fluidity or softening of the brick. One of the refractories was 
somewhat less subject to glazing than the others, but none had 
reached the stage where actual deformation had taken place. 

The spalling of these test brick, especially on the corners of 
a considerable number of those making up the lower ring, appears 
to be of more consequence than the glazing and contraction of 
the brick. Considering the rather limited amount of service that 
they had had, spalling is probably the largest single adverse 
factor that has to be contended with. On the other hand, it is 
probable that more spalling had taken place than would be the 
case under normal constant operating conditions. This is because 
the generator was laid out so frequently that the brick were sub- 
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jected to more rapid and more frequent cooling and heating-up 
periods than would be the case if the generator had been in con- 
stant steady operation. 


The characteristic spalling of these test brick was quite general 
and was not confined to any particular brand. All of the various 
companies’ brands spalled to a greater or less extent, although 
three of the brands were slightly more resistant to spalling than 
the others. The difference between them was not very marked 
or striking, however. The spalling was present to the greatest 
degree in the hotter zones of the generator. This confirms prévious 
observations where it was seen that spalling, glazing and con- 
traction of the brick accompany each other to a marked degree. 


The results so far obtained show again that the heat must 
be distributed more uniformly than it is at present, if marked 
improvement in the life of the refractories in straight-shot gen- 
erators of this type is to be obtained. The individual brick have 
not yet approached the condition where deductions and conclusions 
can be drawn up as to the grade of refractories best suited in 
the generators under study. Enough service data are not yet 
obtainable so as to enable us to draw up specifications or to 
determine whether No. 1 grade of firebrick are essential or 
whether the No. 2 grade will not serve equally as well. Present 
indications are that the latter may be the case, although this is 
still problematical at this writing. 


None of the refractories have reached the stage where con- 
sideration has to be given as to their possible removal and, there- 
fore, this study can be continued in the future along the lines 
carried out in the past two years. The time that will be required 
to reach ultimate conclusions is very indefinite, owing to the 
limited use of this generator under conditions now prevailing in 
Los Angeles. 


CHECKER BRICK 

In a number of respects the conditions to be met by checker 
brick are exactly the same as the requirements for the refrac- 
tories. Full consideration has to be given to the operating con- 
ditions within the generators, so that they will give satisfactory 
service. These requirements have been set forth and reported 
on in this and in reports of previous years. Special problems may, 
however, arise at any time. 


A case presentrd itself to some of the companies this year when 
an increase in fluxing impurities in the oil used for gas manu- 
facture exerted a marked fluxing action on the checker brick. 
Some companies found that they had a serious problem on their 
hands, but since this was not a committee project, it will be 
merely touched upon. It was found that the oil contained appre- 
ciable amounts of nickel, chromium, copper and_ considerable 
amounts of alkalies and sulphates, particularly sodium and 
potassium sulphates. The latter impurities especially attacked 
the firebrick and exerted a marked fluxing action on them. Enough 
alkalies were present in the oil to form low melting glasses at the 
temperatures found in the generator. These glasses are prob- 
ably complex sodium or potassium iron aluminum silicates. Here 
is a case where the quality of the brick was not the prime 
consideration, since high-grade firebrick containing a higher per- 
centage of alumina at the expense of the silica and impurities 
is just as readily attacked as where the alumina to silica plus 
impurities ratio is reversed. ‘The remedy to the situation lay 
in the removal of the alkalies and sulphates from the oil. 


Aside from the study of service requirements, there are other 
checker brick studies that could be made with profit. One that 
was under way at the Los Angeles plant when the serving of 
straight natural gas necessitated its abandonment was that of the 
use of less checker brick in the generator. ‘There were in opera- 
tion three generators of various sizes that contained 20 per cent 
less checker brick than has been the customary standard 
practice for the past years. Unfortunately not much data could 
be collected, but the data that were secured plainly showed that 
the straight-shot generators could be satisfactorily operated with- 
out any difficulties. The chief difference was that the upper por- 
tion of the generator was a few hundred degrees colder than 
when checker brick were present in that portion of the generator. 
This appeared to have the effect of producing a slightly larger 
amount of the undesirable by-product tar, and perhaps slightly 
more erratic operating conditions. On the other hand, evidence 
was not lacking that the open space acted as a preheater for the 
oil and steam, so that the conversion to gas was more readily 
accomplished than when checker brick were present, but a few 
feet below the injectors. 


The point involved appears to be that in the straight-shot gen- 
erator the upper checker brick function mainly to convert the oil 
and steam to gas, while the lower checker column portion fixes 
the gas. It is simply a question of how many checker brick are 
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necessary to provide sufficient heat storage not only to convert the 
raw materials into gas, but also to properly fix the gas in addi- 
tion. Evidences point to the fact that less checker brick can be 
used, and in fact, the indications were that even less checker 
brick could be used without any difficulties being encountered. This 
remains a fruitful field for investigation, and the points involved 
have by no means been settled. 


A study allied to the one just mentioned is the use of thinner 
checker brick in the generator, whereby a greater surface area 
is provided in the same amount of generator space. The removal 
of 20 per cent of the checker brick decreased the total brick surface 
area, but increased the air space in the generator. Thinner 
checker brick provide greater brick surface area, without an 
appreciable change in the air space in the generator. This sub- 
ject is worthy of investigation. 

The influence of checker spacings on heat distribution within 
the generator is also a worth-while point to investigate. There is, 
morever, vast room for improvement in the present designs of oil- 
gas generators, which would improve the service conditions and 
life of the checker brick and refractories, as well as to provide 
more satisfactory operations and efficiency of gas manufacture. 


INSULATION 


No advance has been made by the committee on the subject of 
insulation. This is to be regretted since there are large possi- 
bilities of effecting savings from heat losses by the proper 
application of insulating materials. Especially should this sub- 
ject be thoroughly looked into when new generators are constructed. 


When using insulating materials, it is essential that the most 
modern materials be used. The use of high temperature cements, 
in place of fireclay, is urged in particular. These cements are 
composed of a large percentage of highly-burned, finely ground 
fireclay mixed with just sufhcient plastic raw clay to give them 
good working properties. In addition, they have air-setting qual- 
ities, so that the brick wall, when they are used, remains in place 
with a minimum amount of shrinkage between the brick. In 
this manner, a denser and more nearly monolithic wall is obtained. 
There is less opening up of the joints so that undue amounts of 
heat do not reach the insulating brick and so the insulation is 
rendered more effective, even after long periods of use. 


The use of larger shapes than the standard 9-inch brick is also 
an advantage, since the number of joints in the wall are very 
materially reduced by their use. It is well te bear in mind that 
the subject of insulation is an important one in the gas industry. 


THE REFRACTORIES COMMITTEE AND ITS WORK 


The Refractories Committee personnel has had a genuine in- 
terest in the refractories work of this Association, but members 
were widely scattered and few were directly connected with the 
gas-works operations. This fact combined with the nearly com- 
plete shutdown of actual gas manufacture at Los Angeles has 
resulted in but little advance having been made during the 
past year. Eight members of this Association volunteered for 
refractories work. Five of these members were connected with 
firebrick companies, either in a manufacturing or sales capacity. 
Only two were directly connected with gas companies and they 
were connected with Los Angeles companies, which later went 
on a natural gas basis. At present only one member of the entire 
committee is actively engaged in the manufacture of gas. 


If future progress in refractories work in the oil-gas industry 
is to be made, if, indeed, this work is to be maintained, it will 
be necessary that a greater number of men actively engaged in 
the operating end of gas manufacture volunteer to serve on this 
committee. Moreover, in order to obtain results of value it will 
be necessary that adequate facilities be provided so that this 
work can be carried out. It is, of course, evident that as long 
as the natural gas situation remains as it is at Los Angeles, 
concentrated refractories work can no longer be carried out 
at this point. 


It is true that valuable work can be done and that excellent 
results can be obtained by close cooperation between the retrac- 
tories manufacturers and the consumers. The cooperative work 
that was done on the problem of the attack of alkalies in the 
oil on the firebrick in the generators is an example of this. But 
if organized refractories work is to be successful and if research 
work along such lines is to be conducted with profit, more in- 
terest must be shown and proper facilities must be provided by 
those actively engaged in the manufacture of gas. This, then 
is the question that needs to be answered by the members of the 
Technical Section of this Association for the coming year, at least 
insofar as future refractories committee work is concerned. With- 
out such an interest from those actively engaged in gas manutac- 
ture and its problems, not much progress is to be expected. 


Page 142 


Report of the Committee on 


Unaccounted-for Gas* 
FOREWORD 


URING the preceding years in which the Unaccounted-for 

gas committee has functioned, it has been the object of this 

committee to endeavor to bring to light the different causes 
which contribute to the vast amount of gas reported each year by 
all gas companies as Unaccounted-for, which has been previously 
explained to be shrinkage in measurement between the total amount 
of gas produced and the amount sold. 


A resume of the reports by the various committees show that 
the causes have been well presented, along 
with methods of locating, accounting, re- 
porting and financia! value to the gas in- 
dustry by the proper efforts of control. 
To this general end, the 1927 committee 
has endeavored to continue the work of 
analyzing the contributing causes by ac- 
tual observation and experience in opera- 
tions by the member companies. 


The scope of this year’s work in ac- 
cordance with the request of the Chair- 


man of the Technical section is as fol- 
lows: 

1. To follow up the work which was 
started last year. 

2. To determine the effect which the ste 
pressure at the consumer's meter has on B. G. W illiams 
Unaccounted-for gas. Chairman 

3. To determine the effect which the temperature at the con- 


sumer’s meter has on Unaccounted-for gas. 


4. To continue the compilation of statistics on the contributing 
causes of actual leakage. 


5. To present any new developments on the subject of Unac- 
counted-for gas. 


Many companies have done much to curtail actual leakage by 
the policy of overhauling their underground structures. © Close 
observation of construction employed on public work is necessary 
to avoid damage by grading machines, sewer ditching’ machines, 
etc. 

The companies in the vicinity of Los Angeles have, during the 
past year, experienced considerable renewal work due to street 
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improvements, which in return has disclosed to us our weak points 
in methods of construction. 

The committee was particularly impressed with its inability to 
secure detailed records from many of the member companies con- 
cerning these renewals. 


To Follow Up the Work Which Was Started Last Year: 


Need for improved construction methods: In the report of the 
1924 committee, the importance of leak-proof materials and proper 
methods of installation was emphasized. In part they state: “With 
respect to the best means of reducing the actual leakage from un- 
derground pipes to a minimum, we believe the establishment and 
use of proper construction standards to be the most profitable line 
of endeavor.” ‘The 1927 committee again emphasizes this point. 

Relatively few reports have been submitted to the committee, 
and it must be apparent to all members that unless the committee 
receives information as to the actual work and progress in this 
subject of Unaccounted-for gas, the handicap is a high one to 
overcome. 


To Determine the Effect Which the Pressure at the Consumer's 
Meter Has on Unaccounted-for Gas: 


The committee members were asked to gather data from the 
companies which they represent and to give as nearly as possible 
the average pressure at the consumer's meter. 

Many companies correct their send-out to 7” water pressure so 
as to correspond with the delivery pressure at the consumer's meter. 
This loss should be added to plant expense rather than Unac- 
counted-for gas. Others compute their send-out at atmospheric 
pressure, and when it is sold at 7” water pressure there is a loss 
of approximately 2 per cent. .Where natural gas is used it is 
usually purchased at four ounces or 7” water pressure and tem- 
perature of 60°F. 


A study of the first charts taken from consumers’ meters at 221 
locations on the mains of the Southern California Gas Company 
in the Los Angeles City district shows that the average pressure 
of gas delivered to the consumer’s meter during the hours from 
6 A. M. to 9 P. M., inclusive was 12.9 inches water pressure; 
therefore, we have furnished 1.4 per cent more gas than was paid 
tion mains, and therefore each chart represents the pressure on 
for. All charts were taken from meters on high pressure distribu- 
that meter only. However, bearing in mind the large number of 
tests made, it might be well to consider this an average of the 
entire system. (See Table No. 1.) 

An analysis of 324 charts taken from sixteen districts of the 
Los Angeles Gas and Electric Corporation system shows an av- 
erage of 7.5” water pressure or a loss of .12 per cent of the gas 
supplied. A sample analysis covering districts 14, 15 and 16 is 
shown on Table No. 2 and a summary of the sixteen averages 
is shown on Table No. 3. 


*B. G. Williams, Southern California Gas Co., chairman; D. B. Larson, The committee wishes to further emphasize the fact that: 
oe sal iy a tania, Diet the epi. L — b neste Welly woe, tw = In computing the cost or value of unaccounted-for gas, the gas 
Mlecssic Co, -£. C.; Bonghton, Las Anadies Ges & Blocstic Cote: BR. V. Wiken. which escapes from the distribution system has a value equal 
Pacific Gas and Electric Co. to the cost of manufacturing, plus the pumping and distribution 
| | 
TABLE NO. 1 | 
Southern California Gas Company | 
AVERAGE PRESSURE IN INCHES OF WATER AT DOMESTIC CUSTOMERS’ METERS | 
z: Computed 24 Hour Chart Averages | 
No. 1 No. 2 | 
Bey. Hills Glassell Vernon Counties Central Counties Cudahy Pico Wilshire Southwest Economic University Westwood | 
9.9” 24.2” 14.7” _ 14.1” 9.9” Fee sie es 8.4” 13.1” 10.0” 17.5” 
9.5 16.5 10.0 22.4 19.1 11.5 7.5 18.6 7.4 9.4 12.7 19.7 9.0 
10.0 22.3 13.7 9.5 9.4 11.8 2 °. 34 16.1 9.2 12.8 8.6 10.2 | 
9.6 7.7 8.4 7.6 9.0 9.6 11.6 25.1 9.4 10.4 25.0 17.7 9.2 | 
9.2 15.8 22.1 8.0 14.5 10.6 14.5 14.2 10.6 25.4 29.7 10.9 10.8 
10.7 17.2 8.9 9.5 8.5 10.9 9.2 14.6 9.3 10.0 13.2 5.0 11.6 
10.0 22.6 11.0 11.1 15.3 11.7 9.3 7.5 13.5 26.5 10.8 8.1 8.7 
9.8 25.0 9.9 8.9 3.2 10.5 9.0 22.4 12.0 10.1 24.9 13.8 10.6 
9.4 13.8 9.0 6.4 19.5 8.4 9.3 30.8 11.8 10.3 9.6 13.8 9.1 
10.2 7.9 8.5 13.1 11.2 9.9 $8.9 10.5 15.9 16.7 10.4 13.5 10.8 
10.9 17.3 13.8 13.4 7.5 8.3 7a wee 17.5 28.1 8.5 8.4 12.0 | 
8.5 9.0 11.0 16.7 12.6 10.3 10.9 7.6 15.9 21.2 9.1 10.3 19.1 
9.8 9.0 6.7 9.4 14.8 9.8 $5. 39.7 9.4 15.7 26.4 8.5 10.7 
8.3 10.4 8.5 34.5 8.6 10.5 10.3 14.6 17.5 29.3 14.2 7.6 18.0 
11.0 18.9 7.1 14.5 5.1 11.5 10.8 12.2 21.9 7.7 8.2 8.4 12.1 | 
20.8 12.1 10.1 27.2 16.0 9.6 9.7 Baus For 27.3 8.1 8.2 11.8 
15.7 20.6 9.1 19.6 11.7 9.2 10.9 6.6 8.4 28.6 8.0 11.9 11.6 
183.3 270.3 182.5 240.9 200.1 174.0 171.6 265.4 234.4 294.3 244.7 184.4 202.8 
Ave 10.8 15.9 10.7 14.2 11.8 10.2 10.1 15.6 13.8 17.3 14.4 10.8 11.9 
Tetel of “Aperamks” Tinet The GROVE }iiAL...-6- ine 167.5 
Average pressure for 221. locations—167.5+13=........................ 12.9” 
Figures taken over period of consumption only from 7 a.m. to 10. p.m. 
Note: Compiled from first charts taken at 221 G.O. 58 gauge locations during and throughout the year 1926. 
Applies to Los Angeles Dis trict—about 79,000 meters. 
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costs; or, if natural gas, the cost at the station meter, plus the 
distribution costs, whereas the loss due to slow meters or high 
pressure regulators on the consumers’ meter has a value equal 
to the selling price of the gas. 

In a great many cases this fact is lost sight of and many 
dollars are spent in maintenance of underground pipes for pre- 
venting escape of gas worth, say, 50c per thousand cubic feet 
when these same dollars might much more profitably be spent 
in improving the accuracy of consumers’ meters and preventing 
loss of gas worth one dollar, or more, per thousand cubic feet. 

Probably the most important point is the registration of con- 
sumers’ meters. This will depend upon the conditions of the 
metering equipment and the pressure and temperature prevailing. 


TABLE NO. 2 
LOS ANGELES GAS AND ELECTRIC CORPORATION 
AVERAGE PRESSURE IN INCHES OF WATER AT 
DOMESTIC CUSTOMERS’ METERS 
HIGH PRESSURE 
Computed 24 Hours’ Chart Average 


District 14 District 15 District 16 


W atts Huntington Park Eagle Rock 
[est No. 1 Test No. 2 Fest No. I lest No. 2 fest No. 1 Test No. 2 
Max Min Max Min Max Min Max Min Max Min Max Min 


6 6 / 6 7 6 

9 8 7 6 7 6 

S 6 12 6 10 7 7 6 

8 8 9 6 8 7 

6 6 9 7 6 6 

7 6 6 6 13 «10 9 8 

7 7 7 6 10 9 

/ 7 26 5 § 8 7 6) 

10 7 8 6 21 / ] 6 

& 6 8 7 7 6 

7 7 7 6 8 s 

8 8 8 6 S 6 

6 6 / 6 9 7 

8 8 8 7 6 6 

7 6 10 7 i] 6 

7 6 9 6 7 7 

9 8 8 6 7 6 

& 6 10 7 7 6 

8 8 9 7 7 6 

7 6 12 6 10 7 

9 7 7 6 

7 6 12 6 8 6 

/ 7 9 8 

7 6 6 6 

7 6 7 6 

/ 6 24 4 7 6 
Av. Fe: on re S76 662 8.6 6.6 ae 64 8 7 
Test Av. 7.1 7.9 7.6 7.6 , 7.5 
Dist. Av. 7.1 7./ 7.5 


TABLE NO. 3 


Los Angeles Gas and Electric Corporation 
AVERAGE PRESSURE IN INCHES OF WATER AT 
DOMESTIC CUSTOMERS METERS 
HIGH PRESSURE 
Computed 24 Hours Chart Averages 
Average All Districts 


District Average 
I Fen 
2 r 
7 6.9 
8 7.3 
9 7.6 
13 7.0 
14 7.1 
15 7.7 
16 7.5 
17 ia 
18 9.3 
19 8.5 
22 7.3 
2 7.5 
24 7.4 
25 7.6 


Average of all Districts Fas 
Figures taken over period of consumption only from 6 A. M. to 


9 P. M. 


The committee finds that in Denver, Colorado, a loss of approxi- 
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mately 1.8 per cent of all gas sold is Unaccounted-for from the 
source of pressure alone and that from the foregoing, it is ap- 
parent that the Unaccounted-for gas due to variable pressures at 
consumers meters is from 1 per cent to 2 per cent, the send-out 
gas being considered a cubic foot at atmospheric pressure. 

The committee member from Portland, Oregon, reports that the 
average pressure on the low pressure system is about 5”, and the 
results of a survey on the high pressure system indicate that the 
average full load pressure is approximately 5.8”. They measure 
the gas at the Works under a pressure of approximately 8”, and 
have calculated that the effect of pressure differences between the 
station meters and the consumers’ meters actually results in a 
slight reduction in the Unaccounted-for gas. 

An interesting point in connection with the pressures found on 
the high pressure services in Portland, is that these governors are 
regulated for a pressure of 412” when set, and apparently the 
tendency is for this pressure to increase as time goes on. 


To Determine the Effect That the Temperature at the Consumer’ 
Meter has on Unaccounted-for Gas: 

he results of a test run by Mr. Abbott, of the Southern Cali- 
fornia Gas Company, at Redondo Beach, California, to determine 
the loss by temperature of gas above or below 60 Fahrenheit 
at the consumers’ meters, show that by correcting the volume to 
60 Fahrenheit for each period of time as recorded by a volume 
and pressure recording gauge on a Westinghouse meter to be an 
average of .53 per cent. 

The data of the test are as follows: 


Date Westinghouse Meter Volume corrected 
to 60 F. 
4-8-27 to 4-15-27 6,200 cu. ft. 6,307.50 cu. ft. 
15 ” 22 we = 5,128.74 
22 a 29 5,308 ™ 5,469.10 
29 *  5- 6-27 ae 3,694.54 
§-6-27 “ 13 es ae. 
13 " 20 —— SS 4,714.25 


30,500 cu. ft. 30,661.20 cu. ft. 


Using the Westinghouse meter as a base, the loss in cubic feet due 
to temperature equals: 
30,661.20 cu. tt. 
—3(0.500.00 “ * 


161.20 


526 per cent loss 


30,661.20 


The only period of time during the test in which the weather 
conditions were like that of winter was from April 8th to April 
15th. The temperature ranged from 36 to 64 —. The cubic feet 
of gas lost through temperature during this week equals: 


6,307.50 cu. ft. 
—6 200.00 


107.50 


1.70 per cent loss 
6,307.50 


The week of April 22nd to April 29th had weather which would 
represent the usual summer weather at Redondo Beach. The tem 
perature ranged from 53° to 79°. The results after correcting 
for temperature equalled: 

5,500.00 cu. ft. 


.565 per cent gain 
5,469.10 


During the remainder of the time the weather was moderate 
and compared favorably with spring and fall. The temperature 
range was from 47° to 70°. The loss in cubic feet due to tempera- 
ture equals: 

18,884.60 cu. ft. 


—18, 800.00 


$4.60 
448 per cent loss 


18,884.60 


A test was made in the Glendale District of the Southern Cali- 
fornia Gas Company to determine the difference in temperature of 
the atmosphere, gas and ground (at a depth of three feet) at the 
censumer’s meter, the gas temperature being taken on a meter 
header of sixteen meters outside of the building and having an 
East exposure, 

Ihe results of the test show that the difference in temperature of 
the gas at the Station meters and the consumers’ meters has con 
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siderable effect on Unaccounted-for to companies operating in 
Southern California where approximately one-third of the meters 
are outside of buildings and exposed to the atmosphere, 

The data of the test are as follows: 


Date Time Atmosphere Gas Ground 

3-8-27 8:30 A. M. 55.5 54.5 §2.5° 
11:00 A. M. 57.5 57.4 52.5 

3-9-27 8:00 A. M. 52.0 51.5 52.5 
11:30 A. M. 57.0 56.6 53.0 

2:00 P. M. 50.0 Below 50 52.5 

3-10-27 8:30 A. M. 51.5 51.8 53.0 
11:30 A. M. 61.0 60.0 53.5 

8:30 P. M. 53.0 53.5 52.0 

3-11-27 8:30 A. M. 52.0 51.0 53.0 
11:30 A. M. 62.0 60.5 54.0 

7:40 P.M 51.0 52.0 53.0 

3-12-27 8:00 A. M. 48.0 Below 50.0 53.0 
11:15 A. M. 65.0 63.0 53.5 

4:30 P.M. 62.0 61.0 53.0 

3-14-27 8:00 A. M. §2.0 51.8 53.0 
12:00 Noon 61.0 59.7 53.5 

4:30 P.M. 60.5 59.7 53.5 

9:00 P. M. 49.0 49.2 §2.5 

3-15-27 8:00 A, M. §2.0 50.6 53.0 
11:30 A. M. 64.0 62.4 54.0 

4:30 P.M. 60.0 59.0 53.0 

9:00 P. M. 45.0 45.5 53.0 

3-16-27 8:00 A. M. 48.0 Below 50.0 53.0 
12:00 Noon 64.0 62.6 53.0 

4:30 P.M. 60.0 60.0 53.0 


During the last six months of 1926, daily sub-surface tempera- 
tures were taken in Los Angeles. The minimum and maximum 
temperatures are shown on Figure 4 plotted by months and days 
which indicate that the average temperature for July, August and 
September is 65 This would result in a gain of the gas sold of 
1 per cent considering the temperature of the gas to be the same 
as temperature of the sub-surface. The average of October, No- 
vember and December equals 62.8° or a gain of .5 per cent. Dur- 
ing December the average temperature equals 57.5° and assuming 
this month to be the peak sales month, approximately .5 per cent 
of the sales would be Unaccounted-for. 


As will be noted in the reports submitted, the effect of tempera- 
ture will probably not exceed 1 per cent over a long period of 
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time, and in some localities whe.e most of the meters are in base- 
ments which have an average temperature not far from 60°, the 
effect may be less than 1 per cent. In general, the committee is 
of the opinion that the subjects of temperature and pressure have 
only been touched upon, and that additional time will be required 
to secure sufhcient data by actual tests to determine the amount of 
leakage chargeable to this contributing cause. 

Plans are under way to install a test meter on a high pressure 
main in the Glendale District of the Southern California Gas 
Company which will measure a volume of gas by time and pres- 
sure in conjunction with recording thermometers registering the 
temperature of the gas and atmosphere. This test will run for a 
period of one year. 


To Continue the Compilation of Statistics on the Contributing 
Causes of Actual Leakage. 

Of the contributing causes the present committee has been able 
to tabulate quite a number. 

In Denver, Colorado, the question of loss due to condensation is 
one of those which hardly allows an estimate; approximately 210,- 
000 gallons of condensate is removed from the distribution system 
vearly. To convert this gallonage to terms of cubic feet of gas, 
however, is quite a complicated problem. A portion of this con- 
densate is a result of compression and another the result of cool- 
ing, some of it existing in the gas as water vapor, and the other as 
oil vapors and condensible gases. It would be of little value to 
make an analysis of this condensate and impossible to secure a 
representative sample to analyze. The composition will vary in 
different parts of the system, and also with different seasons, 
changes in process of manufacturing, etc. The problem is further 
clouded by the use of distribution holders, where the gas comes in 
contact with a large area of water. From reports of the Weather 
Bureau in Denver, we find that precipitation is 14 inches per year 
and evaporation 3 feet per year. 

Using the crowns of the six holders as area for precipitation and 
the exposed surfaces of the water in cups and tank as area for 
evaporation, there are 229,000 gallons of water added to the hold- 
ers during the year. 

There is no doubt that there is some overflow from the tank 
during the year, and while we have no measurement of this, it is 
not estimated to be more than 50,000 gallons, the balance being 
picked up by the gas and possibly dropped again before reaching 
the consumers’ premises. With this information, we are satisfied 
that the loss due to condensation is negligible, the small amount 
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being traceable to temperature change rather than compression, 
since we operate under medium pressures. 

The gas lost incident to street work will include leakage dur- 
ing construction and maintenance, purging and filling new mains 
and services. An analysis was made of last year’s construction 
and maintenance program and an attempt made to make an intel- 
ligent estimate of the unit loss for each operation. We find that 
approximately 1,000,000 cubic feet was lost during the last year 
from these operations. 

These are the main factors which influence the problem of Un- 
accounted-for gas of the Public Service Company of Colorado. 
After these deductions are made, it seems reasonable to assume that 
the balance of the Unaccounted-for gas is lost through leakage in 
main and service pipes. 

Per cent of Un- 
accounted for 


Station meters ........... Rei ae ot ae 
Cons. meters—accuracy ............ ak . 22.0 
Cons. meters—press. .. i ) 35.0 
EES ETRE ET TOE : — * 
Street operations ... | 0.6 

57.9 
Actual leakage ...... ; : 42.1 

100.0 


Tables A and B, below, summarize the leakage found on 
mains and services respectively. From these tables the following 
percentages of leakage from various sources are determined: 


Main and Service Pipes a“ aia 33.7% 
Screw joints ........... ) Se ons ee 
Clamp saddles . al 12.6 
Cocks and valves 9.2 
Meter and connections 
Dresser joints —.......... } 4.8 
Governors and connections. 4.3 
Miscellaneous fittings -... 1.2 


100.0 


It should be noted that some of the districts in this survey are 
known electrolysis danger zones, and the high percentage of leak- 
age from the pipe itself is due largely to electrolysis action, etc. 
Our investigators indicate that the gas mains and services are 
being damaged not only in the so-called “danger zones” where the 
pipes are electrically positive to the rails, but also in the districts 
where the rails are positive to the gas pipes. In the latter case, 
the gas system is picking up the current along the car line and is 
dropping it again at some point near the sub-station or the nega- 
tive return and, as a result, damage is occuring at the location the 
current leaves the pipes, and also where it passes around any high 
resistant joint along the way. ‘The damage occuring in this way 
is probably not as acute as the ordinary case along the car line, 
but it is more widespread and difhcult to identify. 

We believe it would be well for our committee to point out the 
important part which electrolysis plays in adding to the Unac- 
counted-for and to suggest that the various companies take more 
action in following up the recommendations regarding mitigative 
measures made by the former committee on electrolysis of this 
association. 

The leakage from cocks and valves appears to be due largely to 
the drying up of the lubricant. We have carried on considerable 
correspondence with manufacturers in an attempt to secure a more 
satisfactory lubricant, but have had little success so far. 

A surprisingly large portion of meters examined showed leakage, 
either in the meter or in the connection, generally the latter. ‘Thir- 
teen per cent of all meters included in the survey disclosed leakage 
at the swivel and cap connection. This appears to be due in part 
to the drying of the leather gaskets used, and it is probable that 
a gasket with a longer life would help to reduce the amount of 
ieakage. We are also trying out the use of rigid meter connections, 
with the idea that they may reduce the leakage at cap and swivel 
joints, as well as the leakage due to spuds broken by strain. 

The amount of gas lost due to blowing of governor vents is 
apparently larger than is generally realized. Just what action 
can be taken to correct this is not known, but we might at least 
see whether or not other companies have the same trouble and 
what they have to suggest as a cure. 

Analyses show that services are probably the source of more leak- 
age than the rest of the underground system, due to a multitude of 
small leaks which escape observation for a long time. Special care 
to protect the exposed threads at fittings is very essential, and 
many engineers favor recessed fittings for such purposes. Secure 
support of the service at the main is necessary to avoid strain at 
the connection, which tends to fail or break. 


PORTLAND GAS & COKE COMPANY—TABLE A 
LEAKAGE FOUND ON MAINS 4-22-27 
District Operations—Feb. 1926 to April 1927 


No.of Est. Leakage Elim. 
Leaks (Cu. ft. per hr.) 


Main Pipe 


Split Pipe site a ee 9 29.5 
Rusted out (possibly due partly to 
electrolysis ) 22 82.0 
Electrolysis 60 141.0 
Screw Joints 
Loose 223 431.6 
Defective Couplings 2 5.0 


Dresser Joints 


Loose - 7 10.0 
Gaskets deteriorated 32 76.5 
Main Fittings 
Loose ...... 13 15.7 
Defective 3 6.2 
Cocks and Valves 
BN cscanstisiasit 5 7.8 
Loose Nut | a a 38.6 
Stuthng boxes 16 25.2 
Total nee ai aka Sg 869.1 


PORTLAND GAS & COKE COMPANY—TABLE B 
LEAKAGE FOUND ON SERVICES 4-22-27 
District Operations—Feb. 1926 to April 1927 
No.of Est. Leakage Elim. 
Leaks (Cu. ft. per hr.) 


Meter and Meter Connections 
Inlet connections loose due to gasket 


deterioration . . i ae 88.0 
Broken inlet spuds due to strain Tol 11.4 
Broken inlet spuds due to abuse...... 7 2. 

Governors 
Connections loose 99 33.3 
Blowing 52 35.7 
Defective 35 11.0 
Meter Cocks 
Dry . 43 12.4 
Loose Nut 128 48.2 
Defective (sand holes, etc.) 16 4.0 
Curb Cocks 
Dry . 8 1.9 
Loose nut 85 28.2 
Defective (sand holes, etc.) 4 2.6 


Service Pipe 


Split pipe 23 56.6 
Rusted out (cause not known—pos- 
sibly eiectrolysis ) 127 293.9 
Electrolysis 9 18.5 
Clamps and Saddles 
Loose | 241 231.1 
Screw Joints 
Loose 8 5 90.1 
Defective couplings 5 2.3 
Dresser Joints 
Gaskets deteriorated 1 2.0 
Total 1327 973.3 


Poor joints and connections seem to be about the largest con- 
tributing factor in “Unaccounted for” gas. 

Some fittings are improperly made and do not have the necessary 
strength to withstand constant strain. The street tee is one ex- 
ample. ‘The male end of the fitting does not have sufhcient thick- 
ness of material after the thread is cut. This fitting made up in 
the clamp is subjected, in many cases, to a constant strain and 
finally breaks. The bushing with the threads cut inside and out 
is a very weak fitting, and when exposed to atmospheric condi- 
tions, does not give satisfactory service. 

Lead gaskets used in connection with service clamps are a source 
of trouble. They have little or no resilient power, and in the event 
of expansion or contraction of the clamp or pipe, a leak follows. 
Rubber or composition gaskets used in Dayton or Dresser couplings 
end leak clamps do not give satisfactory service. The action of 
oils in the gas breaks down these gaskets, and it is necessary to 
check these installations at times. 

An example of leaks developing over a short period: The South- 
ern California Gas Company, Redondo Beach District had occa- 
sion to lower and repair a two-inch main on Western Avenue in 
Moneta. This section was repaired and left tight about two years 
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ago. Recently we suspected leakage ip this section. By barring 
the main we found that we had considerable leakage. A test was 
made of one block containing 239 feet of two-inch screw pipe and 
six services. The test showed actual leakage of 60,951 feet per 
month, or 1,346,529 feet per mile per month. The services were 
dug up at the main, tested and repaired. One street tee was found 
broken at the clamp and one service was found porous. A second 
test was made, and we found that we had a tight line. 

A one hour gauge used on new services to give results of the 
test would prevent a great deal of Unaccounted-for gas. We have 
found split couplings and leaking fittings on services that had been 
installed only a few days. A fifteen or twenty minute chart from 
3 one hour gauge would give a good check on these tests in the 
office. These charts would be turned in and filed with the service 
orders. 

Leakage at the upper stuffing gland on main and service gate 
valves is an item often discovered only by chance rather than by 
a periodical survey. In volume, this source of Unaccounted-for 
gas is a great deal more than many companies realize. The results 
of an inspection on 540 main gate valves in the San Fernando 
Valley Division of the Southern California Gas Company is as 
follows: 

Small leaks repaired......... 125 or 23.2% 
Bad leaks repaired..... ce 105 or 19.5% 
Broken valves repaired...................... erate loincdediaiaton ee 
cies a I WN iii i echhcsciicnciedicnes. te 

The committee is of the opinion that a material better suited for 
packing gate valves on Natural or artificial gas distribution systems 
should be encouraged. 


To Present Any New Developments on the Subject of Unaccounted- 
for Gas. 

An interesting fact presented by leakage men of the Southern 
California Gas Company is the effect of gas leaking from fittings 
om mains or services on the pipe adjacent to the leak. 

In repairing leaks it has been noticed that where the leak is only 
slight, or not enough in volume to have caused the ground to be- 
come hard or baked, that the unprotected pipe adjacent to the leak, 
in most cases has become pitted similar to electrolysis. 

This effect is probably caused by a chemical action resulting 
from the gas in contact with the moisture of the soil. Cases have 
been found where the pit marks extend through the pipe, causing 
a second leak, which emphasizes the fact that a leak under ground 
is not only a source of Unaccount:d-for gas but also a destroyer 
cf property. 

The second item of importance as disclosed by the work of this 
committee is the matter of screw joints. The fact that the screw 
joint is a prolific source of leakage has already been recognized. 
The Committee on Gas Main Construction under Mr. Fuller is 
even now devoting some time to a study of screw joints and joint- 
ing mediums. However, the fact that almost a third of the leakage 
found on a survey of 63 miles of main was found at a screw joint 
may help to bring out more forcibly the need for different materials 
or methods. 

The Portland Gas & Coke Company has adopted the practice 
of welding wherever practicable in lieu of using screw pipe. They 
are welding all mains and all services installed, together with main 
extensions. Their service installations on existing mains are still 
being made with screw pipe. They have been welding mains two 
inches in diameter or larger for many years, but have only recently 
made the welding of pipe smaller than two inch a regular prac- 
tice, as their calculations, based on the results of recent leakage 
elimination work, indicate that the elimination of the amount of 
ieakage which was found to be present on the average main laid 
with screw joints will pay a handsome return on the welding cost. 

One company has found that welding with Tobin bronze red 
was a very satisfactory method of repairing leaks at screw coup- 
lings, and have had no difhculty in applying this method with 
iaain pressures up to about thirty pounds per square inch. They 
had previously made some experiments with welding these leaking 
joints with ordinary iron welding rod, but have found that unless 
the leaks were very small, the pressure caused the gas to bubble 
through the molten metal and prevented completing the weld. The 
molten bronze is apparently more viscous than the molten iron and 
they experienced no trouble with the gas blowing the bronze away, 
unless the leakage is exceptionally heavy. Of course, the gas is 
burning at the joint during the operation of welding, but this is 
no particular objection after the welder gets used to it. It may 
make some of them nervous at first. 

The unsatisfactory record of clamp and saddle service connec- 
tions from a leakage standpoint, has been brought out by previous 
committees, and the heavy percentage of leaks from this source was 
not unexpected. Mr. Larson, of Portland, Oregon, reports that 
they are now making all service connections to new mains by weld- 
ing couplings or nipples to the main, and have done some experi- 
menting on acetylene welding with bronze rod and electric weld- 
ing connections to live mains, but have not been able to put this 
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on an-economic basis, except for connections to large diameter 
mains where a clamp and saddle connection would be expensive on 
account of the cost of the large saddle. What success have other 
companies who are working on the same problem had? 

For the past two years the leakage crews in the San Fernando 
Vailey Division of the Southern California Gas Company have 
been following the system of locating leaks in paved streets by 
barring at the service clamps and all main-fitting locations. This 
system of barring for leaks is done in the following manner: 

A one inch gad is driven through the pavement, then withdrawn 
and the tap hole continued by a three-quarter inch needle bar being 
driven to the depth of the main. After removing the needle bar, 
a 34x8” nipple with a three-quarter St. ell on one end is inserted 
into the bar hole. After ten minutes, or time enough to allow the 
gas to enter the bar hole, the nipple is read by placing a blue tint 
paper on the pavement at the end of the shadow reflected by the 
St. ell. If there is gas present, it will show by a shadow reflected 
on the paper. Best results will be obtained on bright sunny days, 
and very small leaks may be discovered in this manner. 

This system not only saves the heavy expense of testing by meter 
for leaks, but also of time, street repairs and the installing of 
Daytons on the mains. The inconvenience to the consumer of being 
without gas during the test is worthy of consideration. 

In territories known to have soil conditions neutral to the under- 
ground pipes, and considering the length of service given by the 
main under test, little can be gained by testing with meters for 
leaks, excepting data which, when once established by tests at ran- 
dom in a district and found to have similar results, should be sufh- 
cient. The balance of the district under observation can be barred 
tor leaks with results which have been found to be good. 

Out of approximately 15,000 service clamps barred, there were 
repaired close to 900 found leaking, or six per cent. Also 100 leaks 
on mains were discovered in this manner. 

To interest the Gas Company in the study of Unaccounted-for 
gas, what arguments have the committee to advance? 

The paramount interest is to discover the loss in dollars and 
cents, and to show the savings that can be made by certain ex- 
penditures. 

The committee on Unaccounted-for gas has been in existence for 
five years. Have results justified the efforts? 

Last year’s committee showed that the amount spent to date was 
less than the value of the gas saved to date. Even if the gas 
saved was only one-half or one-third the amount of money spent, 
it would more than pay. If, one goes out and spends $100.00 to 
save Unaccounted-for gas, he does not expect to get it back this 
year—he might get it back over a period of ten years, and so jus- 
tify the cost. The expenditure, as far as the data to date show, 
has been more than justified. The companies who have carried on 
extensive and comprehensive programs, have received more money 
on the lost gas than their efforts have cost them. 

A study of the reports from several member companies shows that 
the amount of Unaccounted-for gas for this year is less than for 
last year. The saving as compared to the cost of maintenance 
shows an improvement in almost all cases. The work along this 
line is being continued and future committees will be able to show 
the benefits derived from efforts made on Unaccounted-for gas. 

This year’s committee is of the opinion that the work of ana- 
lysing contributing causes of Unaccounted-for gas should be con- 
tinued, and that the information can be made available with a 
reasonable amount of effort, which would be greatly assisted by 
a full discussion of this report. 

The following recommendations are offered to assist the Com- 
mittee of 1928; also points for discussion, which should be sub- 
mitted in writing prior to the convention: 


Topics for Discussion: 

1. That tests and analysis of statistics be made to determine 
the effect on Unaccounted-for gas by slow motion or pilot light 
consumption on meters. 

2. That the effect which the temperature and pressure at the 
consumer’s meter has on Unaccounted-for gas be continued. 

3. To present any new developments on the subject of Unac- 
counted-for gas. 

4. That the member companies study the matter of abolishing 
all screw connections, and weld wherever possible. 

5. That the member companies all establish ways and means 
of securing information on the amount of leakage chargeable to 
each contributing cause. 

6. That a complete interchange of experience on Unaccounted- 
for gas matters be secured among the member companies. 

7. That the need of securing leak-proof standards of construc- 
tion, which do not depend primarily upon the proficiency of the 
workmen be emphasized. 

8. That this committee continue to act as a clearing house for 
the dissemination of this information, as well as to cooperate with 
other committees to the end of securing better standards of con- 
structions. 
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Rigid Meter Connections* 


NE of the most important problems confronting the Distri- 

bution Department of a gas utility is that of providing 

satisfactory connections to the meter. Leakage and restricted 
flow at these points are not only prolific sources of service com- 
plaints, but they further represent items of considerable repair 
expense and loss through unregistered leakage. 


When gas meters first came into general use, lead connections 
were almost universally employed. While lead, carefully installed, 
had certain merits, several serious disad- 
vantages were apparent. In the first 
place, labor and material costs were 
high. The tubes were prone to kink and 
flatten, restricting gas flow. After com- 
paratively short periods of service, lead 
cracked readily, and leaks were numer- 
ous. The very flexibility of lead resulted 
in unsightly installations. All of these 
factors induced considerable study of the 
problem, and in the end solid piping, or 
“all iron’ connections, were offered as a 
solution. Many of the objections to lead 
connections were overcome by this means, 
and, while in some communities lead is 
still used, it has in the main been sup- 
planted with solid piping. 

D. E. Farmer With the adoption of solid piping, 

Chairman other difficulties have arisen. There being 

no “give” to solid piping, any strains set 

up during meter setting due to improperly aligned piping or meter 

tubes, are thrown directly on the meter spuds, and such strains are 

frequently sufhcient to cause breakage, and resultant leaks. For the 

same reason, subsequent sagging of fuel lines, settling of houses, 

and vibrations set up in piping by passing trathc, throw undue 
strain upon the meter connections. 


In recent years there have been evolved and placed upon the 
market several types of solid bar connections, which are designed 
to relieve the meter itself from all strains arising from any con- 
dition whatsoever. Essentially, these connections comprise a solid 
or adjustable cast bar with hollow ends, tapped to receive the 
inlet and outlet swivel connections of the meter. They are de- 
signed to unite the service and house piping into a solid and con- 
tinuous line, from which the meter is suspended. In some types, 
an adjustable hanger shelf with tension spring is provided as an 
additional support to the meter. For convenience, such connec- 
tions will hereafter be referred to in this report as “rigid connec- 
tions.” 

In attempting to study the economic and practical factors in- 
volved in the use of these connections, your committee was faced 
with the fact that only one member company was using them as a 
standard fitting, and that, while many of the other companies 
were considering them, and had units under test, their observa- 
tions had not reached the point where conclusive findings could 
be made. We have therefore drawn to a large extent upon the 
experience of a number of Eastern companies who have been 
using these connections for several years, and the information 
gleaned should be of material assistance to any company when 
considering its meter installation problems. 


Advantages of the Rigid Connection 

All of the companies communicated with were asked to discuss 
the factors which led them to adopt the rigid connections, and the 
benefits derived from their continued use. They were practically 
unanimous in expressing the following points: 


1. By removing strain from the meter spuds and tubes, leakage 
at these points had been eliminated, except in cases where meter 
was bumped or otherwise damaged by storage of fuel, moving 
freight, etc. 

2. Leakage due to shrunken washers in the meter swivel con- 
nections had been very materially reduced, particularly where the 
adjustable shelf with tension spring or wing nuts was used. Sev- 
eral companies reported that the pressure exerted by these springs 
or nuts was sufficient to maintain a gas-tight union between swivel 
and meter spud even after the female cap on the swivel had been 
entirely removed. 

3. By installing rigid connection at time service is run to build- 
ing, plumbers are given a definite point to which house line must 
be run, thus eliminating the tie-in work usually found necessary 
by the meter setter. 

4. Use of rigid connections will permit of assembly of standard 


*D. E. Farmer, Portland Gas & Coke Co., chairman: E. G. Campbell, Pacific 
Gas and Electric Co.; F. H. Coble, Southern California Gas Co.; J. E. C. Currens, 
Western States Gas & Electric Co.; Herbert G. Day, Pacific Meter Works: E. W. 
Langdon Sprague Meter Co.; R. M. Stewart, Pacific Gas & Electric Co 
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meter set fittings in the shop, where better facilities are available 
than on customers’ premises. 

5. Uniformity in single or battery installations tends to present 
a more workmanlike finished connection. 

6. Use of rigid connection hampers and complicates efforts to 
install illegal connections. 

The heavy burden of expense is incurred in changing and re- 
pairing defective meters, plus the cost of service calls, arising 
through leakage complaints and the value of the gas lost through 
such leakage. One Eastern company reports that prioz to the 
adoption of rigid connections (or in 1912), they had approxi- 
mately 3,600 meter tube and connection leaks per year with 46,000 
meters in service. In other words, 7.8% of their meters installed 
showed connection leakage each year. In 1926, with rigid con- 
nections as standard installations, and with 97,000 meters in use, 
but 345 post leaks were recorded, which indicates that leaks had 
been reduced to .35% of the meters installed. 

As an indication of the volume of meter complaints arising from 
tube leakage, one of our Coast companies supplies the following 
data. This company is not using the rigid connection, but is em- 
ploying the solid or iron fittings connection. 


otal change Ratio of br Ke! 
No. of 3 and 5 Ni of leaking ind removals 
light meters tubes or spuds luring yea! change & ret 
in Service during yeal { ill reasons) tr atti (in pel < t > 
1919 62.239 $97 10.536 5» 7 
1920 70.065 777 10,492 7.4 
192] 73.793 2.007 14.885 13.5 
1922 $1,556 1,999 14,342 13.9 
1923 88 Os? 2.269 19 589 11 
1924 93,604 2,383 23,61 10.1 
1925 G9 R95 2. O84 22,394 


Potal 12,116 115.851 10.5 


That is to say, in excess of 10% of this company’s meter change 
and removal traffic each year is chargeable to breakage of meter 
tubes. 

On the assumption that approximately 50% of tube leaks occur 
on the inlet side of the meter, and taking the figures for the year 
1925, then 1,042 meters were leaking unregistered gas. Based on 
further observations made during a leakage elimination program, 
this Company determined a loss of approximately 9 cents per 
leaking meter per year, resulting from unregistered leakage. 

The operating cost of leaking meters to this Company during 
the year 1925 may then be expressed as follows: 


Leakage complaint service calls (2,084 @ 80c) $1,667.20 
Meter changes (2,084 (@ 8&89c).... ' 1,854.76 
Meter repairs (2,084 @ 80c).... 1,667.20 
Loss through leakage (1,042 @ .09c) 93.78 

Tota! $5,282.94 


Average cost per leaking meter, $2.53. 
R i £ 


eee 
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Carrying the study further, this Company found that during a 
period of five representative years, meters changed and repaired 
for broken spuds totalled 10.3% of the new meter sets completed 
during that time. In other words, 10.3% of the meters set each 
year could normally be expected to eventually develop leakage. 
An average of 7,366 new sets per year were made during this 
period. ‘Therefore anticipated operating cost due to broken spuds 
would be (7,366x.103x$2.53) or $1,920.00. This amount repre- 
sents a yearly expense, since it is based on the average number of 
meters set each year. 

Assuming that the use of rigid connections would eliminate 
spud leakage, and accepting the saving of $1,920.00 yearly oper- 
ating cost as a fixed capital charge on a 10% basis, then this Com- 
pany would be justified in making a capital investment of 10x 
$1,920.00 or $19,200.00 each year for rigid meter connections. 


Any gas utility can make a similar analysis of their meter 
trafhe and, by arriving at the annual operating cost of their meter 
leakage elimination, and comparing this cost with the annual 
fixed charges, including interest and depreciation, on the instal- 
lation cost of rigid meter connections, determine just what annual 
capital investment is justified. 

Apart from the expense to the Company, elimination of leakage 
at the meter would undoubtedly be of very material value from 
the angle of customer good-will. Meter leakage is invariably 
associated in the consumer’s mind with registered gas, and no 
amount of explanation will entirely remove the conviction that 
he has been charged for gas from which he has derived no bene- 
fit. These points were particularly stressed by many companies, 
and they all reported a very decided improvement since changing 
over to rigid connections. 


Adjustable vs. Solid Bar Rigid Connections 


Out of eleven companies who commented on the relative merits 
of the solid and the adjustable bar connections, ten very strongly 
favored the adjustable bar, basing their preference on thorough 
tests of the two styles. The main objection to the solid bar 
seemed to be that it made no provision for poorly-aligned meter 
tubes. Several made the statement that a straight-edge test would 
reveal the fact that the faces of the inlet and outlet tubes are 
frequently not in the same plane. With the solid bar, this would 
mean that tightening of the swivel caps would throw strain on the 
tubes, which might be sufficient to cause breakage. Further, meter 
washers would be unevenly compressed, which would tend to 
develop leakage as the washer dried out and shrunk. The ad- 
justable bar also permits corrections to compensate for poorly- 
aligned tappings in the rigid connections themselves. 

All companies seemed to favor the connections equipped with 
hanger. shelf. and-.tension springs..or wing-nuts,;--as- these net: only 
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remove all weight from the meter tubes, but will take up any 
slack resulting from washer shrinkage. 


Comparative Costs 

It has not been possible to arrive at direct comparative instal- 
lation costs between rigid and non-rigid or all iron connections, 
due to varying labor costs, and the differences found between 
various companies in the number of fitting employed in making 
up a standard connection. However, by listing the comparative 
data from several companies a good conception of the average 
costs to be anticipated may be obtained. 


Company A 
Without Rigid Connection With Rigid Connection 
Labor (6 minutes)............ $ .12 Labor (10 minutes) .... _ $ .20 
Material Material 
1” x 2” Nipples ” x 2” Nipples 
” te 1” St. Ell 
1” x Y%" L & S Stopcock 1” Ell 
1” Ell 1” Tee 
1” Tee 1” Plug 
1” Plug 1” St. Ell 
=: oS ee mSicnanebag? "ae Rigid connection with 
built in stop cock . B82 
Totals... i Tee 3 


With this Company, observations were taken from sets made 
under ideal conditions, and in the regular daily trafhe labor costs 
would undoubtedly be higher than quoted. Difhculties encount- 
ered, however, would be about the same in each type and costs 
would increase in approximately the same ratio. 


Company B 

This Company did not give detailed items comprising their two 
types of fittings, but contented themselves by stating that the rigid 
connections should cost greater than iron fitting connections to an 
average of 70 cents per meter. 


Company C 
This Company listed fittings only, embracing connections from 
the outlet of a governor to a tee at the end of the house piping, 


as follows: 
Swing Joint Connection 


— 


Ceres Fo tee 


ee TE adits lite erembaiccenantnnniod : ~$ .0377 
1I—34” x 1%4” Close nipple................. SEED aa» RE es icstiheculie 0S 
2—Y” Offset spuds with nuts........... roy ner ee = 

$ .5558 


September, 1927 


Rigid Connection 


1I—344” x 4” Nipple... Me ey ar aa ae | $ .0377 
1—34” x Y%” Solid bar rigid with union.................... .7663 
1I—34,” x 1%” Close nipple..... Fs SP Me ie 0219 
2—'%”" Offset spuds with nuts......... de Sea .2820 

$1.1079 


This Company had adopted rigid connections exclusively on 
three and five light meters, with an increase in cost per meter for 
fittings only of $.55 over the swing joints previously used. 


Company D 

This Company changed directly from lead connections to the 
rigid, so had no data on swing or iron fitting connections. They 
stated their costs as follows: “Regarding the difference in cost 
between rigid and iron rigid connections, there is quite a saving, 
a set of lead connections costing us about $3.25, and 25 cents for 
a wooden shelf to support the meter. A set of adjustable-bar 
rigid connections, including separate shut-off cock, costs us $1.55. 
These prices are for five light meters.” 


Company E 
The information furnished by this Company is based upon time 


studies made upon a very considerable number of representative 
jobs, and embraces two makes of rigid connections. 


Solid Bar Rigid Connection 


1—Solid bar rigid connection baeigl ORES $ .563 
1334" = 34” Se. EN i 230 
1—34” Close nipple. ) M ce .040 
2—Offset swivels.............. | os et a .200 
1i—34” Stop cock. | rua | | 450 
Excess labor charge (4.92 min. at $1.14) ro 056 

$1.539 

Non-Rigid Connection 

14 = 34. El................. eas : : $ .19 
2—3%4” Nipples.... : 10 
i—34” Ell............ se ie Ch Ree 06 
1I—34” x 1%” Bushing... | 2 
1I—34" x 4” Reducer : 10 
1—Straight swivel... | > : 05 
1—Offset swivel........ Para pies ‘3 10 
1—34” Stop cock... ) | 45 
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Adjustable Bar Rigid Connection 
1—Adjustable bar rigid connection with built in stop cock... $ .723 


Ii—1144" x %” EIl........... 190 
Ii— 34” x 4” Nipple 050 
I— 34” St. Ell TNR 090 
2—Straight swivels | 100 
Excess labor (8.41 min. at $1.14) 096 

$1.254 


Companies may consider the cost of rigid meter connections as 
an operating expense, which must be offset by an equal saving 
in operating costs through elimination of meter leakage, before 
their use becomes economically sound. However, your committee 
feels that this view is incorrect, and that the cost of rigid con- 
nections should be considered as a capital investment, which bears 
an annual fixed charge including interest and depreciation. Then 
when the annual operating saving resulting from their use ex- 
ceeds the annual fixed charges, such capital investment is justified. 

The cost figures and data quoted in this report come, of course 
from various parts of the country, and the companies reporting 
are using several types and makes of rigid connections. However, 
your committee feels that the prices of rigid connections are stand- 
ardized sufhciently close together that these figures are fairly rep- 
resentative of what may normally be anticipated when considering 
the use of rigid connections of any type. Of course, it does not 
follow that the cost of rigid connections must always be higher 
than that of iron fittings. As these connections come into more 
general use, quantity production will undoubtedly lead to a re- 
duction in prices. 


Methods of Installation 

Sketches are attached to this report which show typical hook- 
ups of the solid bar, and of the adjustable-bar, types of rigid 
connections. 

A wide variety of top, side and end inlet and outlet tappings 
in connections are available, so that a type best suited to conform 
to local practice on locating meters, installing services, and run- 
ning of fuel lines, can readily be selected. Experience of many 
companies indicate that rigid connections are particularly adaptable 
to header or battery installations, such as apartment and rooming 
houses. 


Note: The Meter Committee has also presented a S$ t Re t he 
Life Expectancy of Meters. similar to the reports on this subject ntained in the 
Association’s Proceedings for the past three years This Report may be had 


upon application to the Secretary 


Hospitable Santa Cruz 


Awaits P. C. G. A. Delegates 
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WESTERN GAS 


Pn P.C.G. A. Convention Details 


IT IS DIFFERENT 
IT STARTS HOT 


The Economy 
Way is the 
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In the New Way the pilot 
light heats the water in the 
coils, —always—there is no re- 
heating of the coils and heater 
every time the hot water faucet 


opens. 


The New Way saves gas, 
water and time. 


Made and Guaranteed by 


New Way Manufacturing 
Company, Inc. 


894 FOLSOM STREET 
SAN FRANCISCO 
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(Continued from Page 55) 


Chairman, Portland Gas and Coke 
Company. 

Holder Station Design, Report—A/. 
I’. Bridge, Chairman, Southern Coun- 
ties Gas Company. 

Consumers’ Service, Report—C. R. 
Miller, Chairman, Portland Gas and 
Coke Company. 

Progress in Safety Education, Report 
—R. R. Blackburn, Chairman, South- 


ern California Gas Company. 


Friday, September 16 


9:00 A. M.—Casino 

Gas Engineers’ Handbook—Progress 
Report—R. M. McCalley, Chairman 
of Technical Section, Portland Gas and 
Coke Company. 


SYMPOSIUM ON OPERATION 
Frank Willis, Chairman 
Pacific Gas and Electric Company 


The balance of the morning will be 
open for the informal discussion of such 
operating problems as have not been 
treated on the General Program. Sub- 
jects which will be specifically called 
are: Manufacturing Costs; Oil Sprays 
for Gas Generators; Automatic Control 
of Gas Generators; Soil Corrosion of 
Pipe; Stream Pollution by Gas Plant 
Waste; Special Problems in Small Plant 
Operation; The Need for Accurate 
Flow Formule. 

9:00 A. M.—Sun Porch of Casino 

Automotive Transportation Commit- 
tee—E. C. Wood, Chairman, Pacific 
Gas and Electric Company; Trailers in 
the Gas Industry—C. D. Weiss, San 
Diego Consolidated Gas and Electric 
Company; Accounting Methods—T. E. 
Terry, Southern California Gas Com- 
pany; Labor Saving Devices and Power 
Equipment — 4. E. Lake, Western 
States Gas and Electric Company ; Con- 
struction Equipment in the Gas Field— 
W. Johnstone, Western States Gas and 
Electric Company; Lubrication and 
Carburation—H. W. Drake, Portland 
(sas and Coke Company; Shop Methods 
—W. G. Schaeffer, Los Angeles Gas 
and Electric Corporation; Body Design 
—G. A. Peers, Coast Valleys Gas and 
Electric Company. 


PUBLIC RELATIONS SECTION 
Tuesday, September 13 


9:00 A. M.—Sun Porch of Casino 
“Pulling the Gas Company’s Leg; 
How Much Should Uncle Stand For?” 
(a) In contributions to outside civic, 
fraternal and organization movements. 
—H.C. McAllister, Division Manager, 
Southern California Gas Company. 


(b) In “Program,” “Special Edition” 
and similar advertising.—John P. Gogh- 
lan, Assistant to the President, Pacific 
Gas and Electric Company. 


“The Gas Companys Part in Civic 
Affairs’ —Speaker to be selected. 

“The External House Organ in Pub- 
lic Relations’—Don C. Ray, Manager 
of Public Relations, Pacific Gas and 
Electric Company. 

“Getting the Utility Story Over in 
the Papers’ —J. Charles Jordan, Pacific 
Gas and Electric Company; Clyde H. 
Potter, Southern Counties Gas Com- 
pany; John H. Hartog, Portland Gas 
and Coke Company; J. F. Pollard, 
Coast Valleys Gas and Electric Com- 
pany; F. H. Holden, Southern Califor- 
nia Gas Company. 

“Making Friends by Personal Con- 
tact’—O. L. Moore, Manager Custo- 
mers’ Department, Los Angeles Gas and 
Electric Corporation. 


Thursday, September 15 


9:00 A. M.—Sun Porch of Casino 


“The Meterman as a Public Rela- 
tionist’—H. L. Masser, Gas Engineer, 
Los Angeles Gas and Electric Corpora- 
tion. 

“The Window Clerk as a Public Re- 
lationist’—W. H. Barton, Office Man- 
ager, Portland Gas and Coke Company. 


“The Internal House Organ as a 
Personnel Educator’—F. M. Ray- 
mond, Editor, News-Meter, San Diego 
Consolidated Gas and Electric Com- 
pany. 

‘How Can Employee Education Im- 
prove Public Rela- 
tions ?’—Harry J. 
Smith, Construc- 
tion Engineer, Pa- 
cific Gas and Elec- 
tric Company. 

“Let’s Organize 
Our Women!’’— 
Ruth Estelle Crev- 
eling, Lubrarian, 
San Diego Consol- 
idated Gas and 
Electric Company. 

“What I Think 
About Public Re- 
lations’ — Clifford 
Johnstone, Execu- 
tive Secretary, Pacific Coast Gas Associ- 
ation. 

2:30 P. M.—Joint Meeting with Com- 
mercial Section. 
§:00 P. M.—Ball Room of Casino. 


Public Relations Stunts Night—Play- 
lets and Stunts by Employees of Mem- 


D. L. Scott 
Chairman, Public 
Relations Section 
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ber Companies in Competition for the 


A. B. Day Trophy. 
Friday, September 16 
9:00 A. M.—Sun Porch of Casino 
Committee Reports—Business 
sion—D iscussion. 
ENTERTAIN MENT 
Monday, September 12 
§:00 P. M.—Casino. 
test between teams representing mem- 


ber Gas Companies. ‘The Contest 
will be followed by informal dancing. 


Tuesday, September 13 
4:00 P. M.—Tea and Reception 
Ladies. Lobby, Casa del Rey. 
8:30 P. M.—Convention Ball—Casino. 
Entertainment by Dick Glissman and 
his Dancing Girls. 
Wednesday, September 14 


7:00 A. M.—Play will start on Annual 
P. C. G. A. Men’s Golf Tourna- 
ment. 

10:00 A. M.—Automobiles will leave 

at 10:00 A. M. for the twenty-six 

mile drive through the Santa Cruz 
Mountains to Big Basin, California’s 
only State Park. A barbecue lunch- 
eon will be served at 1:00 P. M. and 
followed by entertainment and field 
sports. Dick Glissman will act as 

Master of Ceremonies. 

:30 P. M.—Informal Dancing at Casa 

del Rey. 

Thursday, September 15 


2:15 P. M.—Automobiles will leave the 
Hotel at 2:15 P. M. to take the 
ladies to Brookdale Lodge, where 
Bridge will be played and Tea served 
in the Redwood ‘Terrace Gardens. 


for 


o< 


8:00 P. A1T.—Public Relations Stunts 
Night in Casino. 
Friday, September 16 
2:00 P. M.—Scenic Drive for ladies 


through Santa Cruz Mountains, Big 
Trees, Capitola, etc. 

6:30 P. M.—Annual Banauet. 
SPECIAL CONVENTION 
FEATURES 
First Aid Contest 


Monday, 8:00 P. M., in the Casino. 
This contest has been sponsored by 
the Safety Committee, Technical Sec- 
tion, for the purpose of creating inter- 
est in safety education. E. W. Bullard 
will direct the contest and judges are 
furnished through the courtesy of the 
Societies of Safety Engineers of Cali- 
fornia. The Grand Prize will be the 
F. J. Schafer Trophy. Picked teams 
from the following companies will com- 
pete: Los Angeles Gas and Electric Cor- 
poration, Midway Gas Company, Paci- 
fic Gas and Electric Company, San 


Diego Consolidated Gas and Electric 
Company, 
Company. 


Southern California Gas 


Ses- 


First Aid Con- 
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The . 


including 


National City 


fuesis 


Gas Heating 
Devices 


“Magic Way” Gas Furnaces 
“Magic Way” Control] Valves and Switches 
“Potter” Radiators 
“Steel Made” Radiators 
“Cole” Floor and Wall Heaters 


“Hall” Floor Furnaces 


Manufactured by 


Magic Way Company 


San Diego 


ws 


Company. 


California 


Special Luncheon Programs 
Tuesday and Thursday, 12:30 P. M. 

The feature of the Tuesday Lunch- 
eon will be a three-minute speaking con- 
test between representatives of Gas 
Company members, and on Thursday 
between representatives of manufac- 
turer members. 

Fugene G. McCann will act as Mas- 
ter of Ceremonies. ‘Those registered at 
the Casa del Rey will receive tickets 
ct admission and those registered at 
Kuropean plan hotels can purchase tick- 
ets at the Hotel desk, or pay $1.25 at 
the door. 

SPECIAL CONVENTION 
FEATURES 
Blue Star Appliance Exhibit 
Sun Room in the Casino 

To emphasize the importance of the 
Blue Star Plan of the American Gas 
Association, the Commercial Section has 
arranged an exhibit of gas appliances, 
which have been approved by the Lab- 
oratory, and therefore bear the Blue 
Star. This is the first opportunity of 
Pacific Coast Gasmen to inspect many 
of the most modern gas appliances now 
on the market. In addition the ex- 
hibit includes two types of gas-fired re- 
trigerators. 

Advertising Exhibit 
Sun Room in the Casino 
This exhibit is sponsored jointly by 


the Advertising Committees in the Pub- 
lic Relations Section and the Commer- 
cial Section. 
Balloon Juice 
Balloon Juice, the Convention news- 
paper, will be issued on Tuesday, Thurs- 
day and Friday. J. Charles Jordan, 
Editor-in-Chief. 
FRANCHISE FOR LODI 
Ihe Pacific 


has been granted a franchise for the con- 


LINE 


Gas and Electric Company 


struction of a high pressure gas line from 


Stockton to Lodi, Calif. The main will be 


welded steel, 6-inch pipe, and is to be built 
at an estimated cost of about $80,000. It 
will be over 13 miles long. With the com- 
pletion of this line it is planned to cut 
cut the Lodi gas plant, serving that terri- 
tory with fuel from the Stockton works. 


GAS AREA PROVED IN 
LOUISIANA 


Another new gas producing territory in 


MORE 


Louisiana was brought to light during the 
The Pittsburgh Oil 
& Gas Company, drilling in Franklin Parish, 


latter part of August. 


struck a large gas flow at 1300 feet unex- 
pectedly and the well blew in. The new 
gas field is 18 miles south of Winnsboro, 


the Parish seat, and is about 40 miles south- 
east of the gas producing area close to 
Rayville in Richland Parish, opened fairly 
recently and now being developed. Both of 
these two new gas fields are east of the 
famous Monroe gas reservoir, and consider- 
ably to the south. 
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Radiant Heaters 


NALS A AREEROSN: 

Approved by Fey KAT CORTES Prices 
the to retail 

American $14.95 
Gas Assn. to $90.00 

“Astoria” Model 
Pacific Coast Distributors 
GRAHAM HAMBLY & SON 
LOS ANGELES OAKLAND 


THEY MAKE HAPPY FIRESIDES 


ARROWSMITR’S 


New 


“Dependable” 
Gas Water Heater 


84°. efficient by laboratory test— 
is now operating with perfect sat- 
isfaction in many California homes. 


Come in and see what you think 
of it. 


WS WAng Le 
Pe . ~ —=..A ie 
THE T.G ARROWSMITH Co. 


——_ _ _— a SS 


- . iy 
661 Howard St. 
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San Francisco 


WESTERN GAS 


A Leader Passes 


RINGING to a sudden and premature 
B end a career, the zenith of which none 

could predict, death claimed Wigging- 
ton E. Creed, president of the Pacific Gas 
and Electric Co., and a leader in the in- 
dustrial and financial life of California, on 
August 6, 1927. 

Although he had been confined for a few 
days at his Pied- 
mont home by ill- 
ness his death was 
totally unexpected, 
and came as a 
severe shock to his 
friends and _ asso- 
ciates. 

Mr. Creed was a 
native of Califor- 
nia, having been 
born in Fresno in 
1877. He followed 
in the footsteps of 
his father, W. N. 
Creed,- and studied 
law, receiving his 
diploma from the 
University of, Cali- 
fornia in 1898. He 
started practicing 
law in San Francisco in 1900, and two years 
later joined the firm of Titus, Wright and 
Creed. Later the firm became Titus and 
Creed, then Creed, Jones and Dall. 


As an attorney he specialized in corpora- 
tion law and by 1915 he was recognized 
throughout the state as an authority on 
public utility affairs. He was chosen at 
that time to direct the reorganization of 
the Peoples Water Company, and was suc- 
cessful in organizing the present East Bay 
Water Company, of which he served as 
president for two years. 


In July, 1920, when the late F. G. Drum 
prepared to resign from the presidency of 
the Pacific Gas and Electric Company, he 
selected Mr. Creed as his successor. On 
July 28, 1920, the board of directors accepted 
Mr. Drum’s resignation and elected Mr. 
Creed in his place. 


W. E. Creed 
1877-1927 


He resigned as president of the water 
company to take the new post, and two 
years later gave up the practice of law 
entirely. During his term as chief executive 
the Pacific Gas and Electric Company has 
carried on a sweeping program of expansion 
and improvements. 


The activities of the P. G and E. consti- 
tuted only one of Mr. Creed’s many and 
varied interests. He was also president of 
the Columbia Steel Corporation of Pitts- 
burg, Calif.; president of the wholesale lum- 
ber company, C. A. Hooper and Company; 
president of the Contra Costa County Bank 
of Pittsburg; director of the Wells Fargo 
Bank and Union Trust Company, Asso- 
ciated Oil Company and East Bay Water 
Company., The Federal Telegraph Com- 
pany, Gladding-McBean Company, and the 
San Francisco Remedial Loan Association. 

For eight years Mr. Creed was a trustee 
of the California Institute for the Deaf and 
Blind. He served a term as president of 
the University of California Alumni, and 
in that capacity sat on the Board of Regents 
of the University. He was also a trustee 
of Mills College. 

His national reputation as a student of 
economics gave him the distinction of being 
called in 1921 to the post of Weinstock 
lecturer at the University of California, an 
honor extended to only the leaders in econ- 
omic thought in America and abroad. 
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At the time of his death Mr. Creed was 
a member of the American, California and 
San Francisco Bar Associations, Phi Delta 
Theta and Phi Delta Phi Fraternities, the 
Pacific Union, Faculty and University clubs. 

He is survived by his wife and four child- 
ren, who have the deepest sympathy of the 
entire utility industry in their bereavement. 


A. F, Hockenbeamer Charles H. Dickey 


HOCKENBEAMER HEADS PACIPFIC G. 
AND E.; DICKEY A DIRECTOR 


HE Board of Directors of the Pacific 

Gas and Electric Company in a special 

meeting held August 16th elected A. F. 
Hockenbeamer to the presidency of the Com- 
pany to fill the vacancy caused by the death 
of Wiggington E. Creed. 


August F. Hockenbeamer has been vice- 
president and treasurer and a director of the 
company for almost 20 years. He was born 
in Logansport, Indiana, on March 6th, 1871. 
At the age of sixteen he entered the employ 
of the Pennsylvania Railroad as messenger 
boy in the ofhice of L. F. Loree, then a divi- 
sion engineer on the Pennsylvania system, 
and now .one of the most outstanding figures 
in the transportation world. 


It is an interesting coincidence that Hock- 
enbeamer’s election to his present position 
took place precisely 40 years after he secured 
his first job. 

From his humble beginning he rose to posi- 
tions that included those of assistant chief 
of maintainance and assistant general su- 
perintendent of motive power. His last ofhce 
in the railway field was that of assistant 
to the president of the Rock Island-Frisco 
system. [Twenty years ago he came to San 
Francisco in the interests of N. W. Halsey 
and Company, investment bankers, at that 
time one of the controlling stockholders of 
the P. G. and E. 

In February, 1908, at the invitation of 
Frank G. Drum, Mr. Hockenbeamer became 
comptroller of the utility, and in July of 
the same year he assumed the duties of 
treasurer. Iwo years later he was made 
a vice-president. 

Perhaps. the most outstanding achievement 
of the company’s new president was his 
initiation in 1914 of the policy of customer 
ownership of utilities—which has since been 
adopted by many utilities throughout the 
country. Through this, in the past thirteen 
years, the P. G. and E. has increased its 
stockholders from 3,000 to 47,000 and has 
sold, without underwriting, more than sixty- 
six million dollars of stock. 


DICKEY ON DIRECTORATE 


The following additional changes in the 
Pacific Gas and Electric organization are 
also effective: 

Charles H. Dickey was elected a director 
to succeed the late W. E. Creed. Mr. 
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The Universal Pipe Fittings 
Testing Machine 


Especially adapted for the testing of: 
Meter Swivels 
Pipe Saddles 
Reducing Couplings 
Straight and Angle Valves 
Tees, Ells and Crosses 
Stop Cocks 


The Universal Pipe Fittings Testing 
Machine is a well built machine of 
scientifically correct design and in every 
way equals the usual high Fernholtz 
standards of manufacture. In testing 
44” Ells, a record of 225 per hour was 
made. Users have found that 30% 
to 96% of purchased fittings are de- 
fective. When manufacturers learned 
that fittings were being tested on a 
Universal, defective fittings dropped to approximately 3%. This alone justi- 
fies use of the machine. Among prominent users are the Southern Counties 
Gas Company, the Southern California Gas Company and the Grinnell 
Company of the Pacific. 


PATENTS APPLIED FOR 


Budt in two sizes—for fittings up to 2%" and for fittines up to 4” 
Demonstration test made upon request 


FERNHOLTZ MACHINERY COMPANY 


“‘Leaders Since 1883" 
2053 East 38th St. Los Angeles, California 
Pacific Coast Representative for 


W. A. RIDDELL CO., Successors to 
Hadfield-Penfield Steel Co., Bucyrus, Ohio 
Crossley Machine Co., Trenton, N. Y. 


R. M. C. Gas Burner 


A heating appliance that has for years been paying big dividends to users, 
largely derived through fuel savings, supp'emented by complete freedom from 
maintenance and repair costs. 


ANNOUNCEMENT TO USERS AND THOSE WHO WILL BE 
Through the recent development of 
‘R. M. C. RADIANT TILE’ 


(an improved burner setting) 


extra dividends on your investment will be available in the form of additional 
fuel savings 


ROTARY MANUFACTURING CO. 


5720 Long Beach Avenue Los Angeles, California 


Page 154 


Stauffer’s 


FERROX 


Purifier 


meets these essential requirements of a good Gas Purifier 
A highly active Iron precipitate, with a high Iron content. A 
thoroughly impregnated and porous bulky mass, ready to use, 


no delay, always uniform. 


A dependable source of supply 


Pioneer manufacturers of Industrial Chemicals on the Pacific Coast 


Stauffer Chemical Company 


624-638 California Street, San Francisco, California 


Dependable 
Stand-by 


Power 


Sterl'ng Engine driven 50 K.W. generating set in service 
in Sacramento using manufactured gas as fuel. Duplicate 
set in Hollywood using natural gas. 


Gas engine driven generating sets from | K.W. 
to 250 K.W., using manufactured or natural 
gas for fuel—Diesel or steam engine driven 
generating sets in any capacities. 


KING-KNIGHT CO. 


ENGINEERS 


Mechanical and Electrical Equipment 


Los Angeles San Francisco Seattle 


WESTERN GAS 


Dickey is a large stockholder and has for 
many years been identified with public utili- 
ties. He was for 20 years a director of the 
Consolidated Gas and Electric Company of 
Baltimore; for a period vice president of 
the Kings County Gas Company of Brooklyn, 
N. Y.; and is at present vice-president and 
director of the Southern Counties Gas Com- 
pany of Los Angeles, and a director of the 
Pacific Lighting Corporation, San Francisco. 
He only recently resigned from the presi- 
dency of the American Meter Company. He 
makes his home in San Francisco. 

John P. Coghlan, for the past five years 
assistant to the president, was elected sec- 
ond vice-president. He has been with the 
P. G. and E, for over 20 years. 

E. W. Hodges was elected comptroller in 
charge of the company’s accounting, tax 
and insurance departments. He steps up 
from the position of general auditor. 

The company’s board of directors, after 
incorporating recent changes is composed of 
F. B. Anderson, Allen L. Chickering, Charles 
H. Dickey, W. H. Crocker, A. B. C. Dohr- 
mann, John S. Drum, F. T. Elsey, D. H. 
Foote, A. F. Hockenbeamer, Frank A. Leach 
Jr., Norman B. Livermore, John D. McKee, 
John A, McCandless and C. O. G. Miller, 
all of San Francisco, and John J. O’Brien 
of Chicago, IIl. 


EVANS WITH L. A. GAS 
William Evans, formerly with the Pacific 
Gas and Electric Company in its San 
Francisco ofhce, has left that utility to 
accept the position of assistant valuation 
engineer with the Los Angeles Gas and 
Electric Co. 


BIG TERRITORY TO BE SERVED BY 
WEST TEXAS GAS CO. 
According to late reports the West Texas 
Gas Company, a subsidiary of the Prairie 
Oil and gas company, which is now con- 
structing a natural gas line from the Pan- 
handle gas fields to the south plains, plans 
to extend its line into the West Texas area. 
The company has solicited tentative fran- 
chises at Lamesa, Stanton, Midland, Ta- 
hoka, O’Donnell and other towns. This ex- 
tension will call for lengthening the line 
now under construction from 274 miles to 
395 miles, with fields for laterals in nu- 
merous other towns open for the future. 
The new extension is called the Midland 
extension, and work is to be started on it 
later this year. A large compressor station 
will be constructed in Plainview to push the 
gas further south. The extension will in- 
crease the cost of the west Texas gas line 
program from five million to nearly ten 

million dollars. 


INTERSTATE GAS EXTENSION 
PROCEEDS AFTER FLOODS 


The Interstate Gas Company has begun 
work on the building of its new gas line 
extension which will transport natural gas 
from Baton Rouge to New Orleans, La. 
This extension of 100 miles of 18 and 16- 
inch line connects at Baton Rouge with the 
company’s main gas line from the Monroe 
gas field, 170 miles to the north, which main 
line is 22-inch. Work on the extension has 
been held up for several weeks because of 
flood conditions existing in southern Loui- 
siana. 


MIXTER LEAVES P. G. AND E. 


W. H. Mixter, sales engineer of the Pa- 
cific Gas and Electric Company at San Fran- 
cisco, is. leaving that company to become 
associated with the American Radiator Com- 
pany, Fourth and ‘Townsend streets, San 
Francisco. 


September, 1927 


COTTON VALLEY GASOLINE 
PLANT WORKING 

The Lousiana Ojl Refining Corporation 
has begun operation of its new absorp- 
tion gasoline plant in the Cotton Valley 
field. The new plant has a rated capacity 
of 12,500,000 cubic feet of gas daily, and it 
is constructed largely from material sal- 
vaged at the Bossier City Refinery of the 
Company, where it was formerly used in 
a gasoline recovery plant. 


MORE MARE ISLAND LOAD 


The Navy Cafeteria at Mare Island, Cal., 
has just been fitted up with complete gas ser- 
vice, supplied from the P. G. and E. lines. 
The same company is furnishing gas for 
10 new rivet heating furnaces on the slip 
where the diver V-6 is now being construct- 
ed for the Navy. More furnaces will be 
manufactured and put into use when work 
begins on the new cruiser No. 29 contract. 


STEEL PRODUCTS MOVES 
TO RUSS BUILDING 
After the first week in September the new 


U. S. 


location in San Francisco of the United 
States Steel Products Co., western repre- 


sentatives of the National Tube Co., will 
be the 14th floor of the new Russ Building. 
For a number of years this company has 
been located in the Rialto Building. 


SOUTHERN KANSAS GAS COMPANY 
RESULTS FROM MERGER 

The recently formed Southern Kansas 
Gas Company is the result of the merging 
of several gas companies in Kansas. The 
new company is a subsidiary to the Peoples 
Power and Light Co. of New York. Head- 
quarters are located at Chanute, Kan., with 
Lloyd D. Burton in charge. The new com- 
pany has gas rights on 76,100 acres of 
leases, and gas purchase contracts in Allen, 
Erson, Bourbon, Linn, Montgomery, Neosho, 
Wilson and Woodson counties. J. B. Kirk 
Gas and Smelting Company, Ash Grove Lime 
and Portland Cement Co., Peerless Oil and 
Refining Co. and others are included in the 
merger. Properties include 493 producing 
wells, 327 miles of gas pipe lines, six com- 
pressor booster stations and equipment. 
Eleven of the pipe lines included in the 
negotiations are now marketing about 
18,000,000 cubic feet of gas daily. The com- 
pany estimates that it has a potential mar- 
ket for 40,000,000 cubic feet of gas, and it 
plans to invest about two million dollars 
during the next year in the development of 
markets and properties.. 


RIVER, ALBERTA, TO HAVE 
GAS SYSTEM 

The Canadian Western Natural Gas Com- 
pany of Calgary plans to begin the delivery 
of natural gas in the town of High River, 
Alberta, about Sept. 1, and it is at present 
constructing a distributing plant in the town 
of High River, which will be connected 
with the company’s main pipe line from Bow 
Island to Calgary. E. Coleman is superin- 
tendent of construction. 


HIGH 


BOOSTER PLANTS READY FOR 
TIDAL-OSAGE OIL CO. 

The Tidal-Osage Oil Company has com- 
pleted and placed in operation its new 
booster gas plant, No. 2, just east of the 
corporate limits of Shidler, Okla. The ca- 
pacity of the plant is 4,500,000 cubic feet of 
gas daily. A new 190 horse-power com- 
pression unit is being added to the com- 
pany’s No. 1 plant southeast of the town. 
L. P. Rolater is superintendent in charge of 
both plants. 
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MADSEN SIPHON BURNERS 
assure more hotel and 
restaurant Sas customers 


Because 


they eliminate fuel waste with near- 
ly perfect combustion. 


they eliminate heat waste by keep- 
ing the heat where it is needed. 


they increase cooking efficiency, in- 
crease gas efhciency and increase kitchen 


profits. 


in short, they make gas the most 
satisfactory and most economical fuel the 
hotel or restaurant kitchen can get! 


Full details will be sent on your request 


Madsen Iron Works 


Rox 601, Huntington Park, Los Angeles 


ee ee — 


Hammel Gas 


Steam Radiators 
(A Product of the West) 


The GAS STEAM Radiator as improved 
and perfected by Hammel engineers, has 
solved the perplexing problems of heat- 
ing — WHATEVER THEY MAY BE. 
Years of satisfactory service in hundreds 
of hcmes, apartments, schools and other 
types of buildings has demonstrated its 
dependability and economy of operation 
Write for Literature 


Los Angeles 


715 So. Figueroa St. 


Void the Voids 


> 


The Campbell theory of 
tiny bubbles — billions of 
them—has proven correct 
by performance of every 
Campbell installation. In 
place of large bubbles, the 
area within a Campbell 
Oil-Froth Absorber is filled 
with tiny bubbles, rubbing 
against one another, con- 
torting, elongating, break- 
ing and remaking—thus 
effecting intimate contact 
of gas with the film upon 
each’ bubble. Thorough 


absorption is the _ result. 


Descriptive literature 
upon request 


Cof A, oLampbell 


Consulting—Designing—Constructing 
P. O. Box 669 Natural Gas Engineer Long Beach, Calif. 
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in the trench or in the shop). 


You can cut any pipe from any position 

easily. Simply pump the handle and the 

STRICKLER does the _ rest. Order your 
STRICKLER Now 


W. W. STRICKLER & BROS. 


1475 Oak Street Columbus, Ohio 


The STRICKLER 
Ratchet Pipe Cutter 


The STRICKLER Ratchet Pipe Cutter auto- 
matically cuts cast iron, steel and wrought iron 
pipe (from 114 to 30” in diameter) by hand (either 


rs 


WESTERN GAS 


Second Meter Session 
Draws Good Attendance 


HE second general meeting of the 
Southern California Meter Associa- 
tion, which was organized in July, 
convened at Anaheim on August 25, and 
drew an attendance of sixty-nine men rep- 
resenting some twenty-four companies. 

With T. K. M. Smith of the Industrial 
Fuel Supply Company, newly elected presi- 
dent of the meter group, wielding the gavel, 
some details of association organization were 
disposed of, and committee groups named, 
putting the organization upon a_= sound 
working basis for its future course. 

“Southern California Meter Association” 
was ofhcially designated as the name of the 
body; dues were set at $2.50 a year, pay- 
able in advance, with an associate mem- 
bership fee of $15. Charter members, con- 
sisting of those filling in membership appli- 
cations and paying dues prior to the Sep- 
tember meeting, are given the benefit of a 
$2.00 fee for the first year, instead of $2.50 
which will apply after September 22. On 
this date will be held the next regular meet- 
ing, the place selected being the Breakers 
Hotel, Long Beach. Members and prospective 
members are urged to be on hand at six 
o’clock or earlier, to listen in on Dempsey- 
Tunney fight returns around the dinner 
table. 

Two special features presented at the 
August meeting were a paper on “The Puri- 
fication of Mercury,’ by M. J. Cereghino, 
chief chemist of the Los Angeles Gas and 
Electric Corporation; and another on “The 
Effect on Meter Accuracy of a Bent Pen 
Arm (with Special Reference to Westcott 
Recording Differential Meters),’ given by 
H. E. Thompson, combustion engineer of the 
L. A. Gas and Electric at Seal Beach. Both 
discussions were illustrated by the speakers’ 
use of apparatus to demonstrate their mes- 
sages. Mr. Cereghino gave a _ practical 
demonstration of methods followed in the 
nitric acid treatment for cleaning mercury. 
Each of the papers was freely discussed by 
the members, following its presentation. 

Committee chairmen of the meter group 
were announced in the August issue of 
Western Gas. Appointments of members 
have been made in the past month, giving 
the following committee set-up: 


BY-LAWS COMMITTEE 


W. M. Bradford, Chairman — West Coast 
Refining Co. 

H. E. Thompson—L. A. Gas and Electric 
Corp. (Seal Beach). 


MEMBERSHIP COMMITTEE 
H. A. Hurley, Chairman—Midway Gas Co. 
A. G. Lindell, Industrial Fuel Supply Co. 
P. Des Brisay — L. A. Gas and Electric 
Corp. (Los Angeles.) 
E. Lorenz—Southern California Gas Co. 


ENTERTAINMENT COMMITTEE 


W. N. Flesher, Chairman—Standard Gaso- 
line Co. 

G. R. Hoffman, Barnsdall Oil Co. 

C. W. Brockman, Union Oil Co. 

T. G. McAlister, California Gasoline Co. 


MEASUREMENT COMMITTEE 


M. J. Cereghino, Chairman—L. A. Gas and 
Electric Corp. (Los Angeles). 

R. C. Boughton—L. A. Gas and Electric 
Corp. (Los Angeles). 

G. Reece—Southern Counties Gas Co. 

R. Angell—Union Oil Co. (Wilmington). 

H. Jimenez—Midway Gas Co. 

E. G. Hoggard—General Petroleum Corp. 

J. Mosher—City of Long Beach. 
The program for the September meeting 
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September, 1927 


at Long Beach is in the hands of the Meas- 
urement Committee. 

Those interested in gas measurement, and 
desirous of joining in the Southern Califor- 
nia Meter Association’s program, may se- 
cure membership application blanks from R. 
N. Brown, secretary, by addressing him at 
Box 807, Santa Fe Springs Calif. 


CELEBRATE BEGINNING OF GAS 
SERVICE IN ROSEVILLE 
Roseville, Calif., was the scene of a cele- 
bration on July 20, when P. G. and E. gas 
service officially opened there. To fittingly 
acknowledge the event, Mayor Woodbridge, 
surrounded by hundreds of his fellow citi- 
zens, turned on the valve that permitted 
the gas to flow from the six-inch main into 
three gas ranges installed in a temporary 
booth which has been erected for this pur- 
pose, and from which speakers addressed the 

audience. 

Division Manager H. M. Cooper of the 
P. G. and E. introduced R. E. Fisher, vice- 
president, who spoke to the assembled 
townspeople, paying a glowing tribute to 
Roseville’s future. 

Three young ladies then baked hotcakes 
over flames from the new fuel, and the 
system was ofhcially “christened” with maple 
syrup and hot coffee. 


PHILLIPS SETS NEW MARKS 

The Phillips Petroleum Company is set- 
ting mew records as the world’s largest 
manufacturer of natural gasoline, and re- 
ports the manufacture of 17 per cent more 
natural gasoline the first six months of 1927 
than in the corresponding period of 1926. 
A total of 90,152,133 gallons of gasoline was 
produced during the first half of this year 
as compared with 77,121,363 gallons the first 
six months of last year. The company owns 
and operates numerous gasoline plants in 
Texas, Oklahoma, Arkansas and New Mex- 
ico. The company also reports the sale of 
§2,644,830,000 cubic feet of natural gas dur- 
ing the six months just past, which is a 77 
per cent increase over the same period of 
last year. Most of this increase, however, 
is due to the acquisition of the Oklahoma 
Natural Gas Corporation, effected some 
months ago. 


WELDING CONFERENCE 

A conference embracing all phases of the 
welding industry is to be held at the Uni- 
versity of Minnesota on October 20th, 21st, 
22nd, 1927, according to plans worked out by 
Professor S. C. Shipley, acting head of the 
Mechanical Engineering Department of the 
College of Engineering. 


ASKS TO BUY TWIN CITIES 

The Southwestern Gas and Fuel Company 
has applied to the California Railroad Com- 
mission to purchase the Twin Cities Gas 
Company, which serves Beaumont, Banning, 
Hemet and San Jacinto, Calif., and to issue 
$114,500 in first mortgage bonds and 
$60,000 of common stock in payment. 


ADD TO SANTA CRU PLANT 

The Coast Counties Gas and Electric 
Company is adding to its equipment at the 
Santa Cruz, Calif. plant two exhausters 
with a combined capacity of 160,000 cu. ft. 
per hour. To boost the pressure for the 
new line from Santa Cruz to Watsonville a 
new 60,000 foot feather-valve compressor, 
driven by a 160 H. P. synchronous motor is 
being installed. A 30,000 foot storage 
holder is being converted for use as a 


relief holder. 
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MAAS Oxide 


Removes the Maximum 
Hydrogen Sulphide 
from Gas 


A highly potent Commercial 
Compound developed after 
careful research and exhaustive 
tests in the Maas Laboratories 
and used extensively by Gas 
Companies for removing Hy- 
drogen Sulphide from gas at 
low cost with high efficiency. 


Manufactured By 


Arthur R. Maas 


Chemist 
308 East Eighth St. 


Los Angeles, California 


OSBORNE TUSTING 


President and Sales Manager 


| Liberty Machine Company 


~ MACHINISTS — ENGINEERS — FOUNDERS 


Specialists on Automatic and 


Hydraulic Control Systems, 
Boards, Etc. 


We Have Manufactured and Assembled Boards and Hydraulic Controls for 
the Following Cities and Corporations 


New Bedford, Mass. Tuscon, Ariz. 
Honolulu, T. Panama Colon Gas, Panama, I. P. 
Houston, Tex. Coast Valley's Monterey Plant 

San Diego Con., San Diego, Calif. 


Pacific Gas & Electric Co. Plants in Fresno, Stockton, Santa Rosa, San 
Rafael, Oakland, and San Francisco. 


We Will Design and Manufacture Special Burner Equipment, Valves, Pressure 
Cups, Cocks, Couplings, Co-operating with Your Engineers. 


Most of Our Work Done Under and with Full Co-operation of the 
P. G. & E. Co. Gas Engineers—Also Leon B. Jones, Gas Engineer 


2857 26th St. OFFICE & FACTORY San Francisco, Calif. | 
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No. 101 Soldering Furnace 


THE FINEST SOLDERING 
FLUID YOU EVER USED! 


Johnson Soldering Fluid makes 
all kinds of soldering easy 
and profitable. Non-injurious, 
tast, inexpensive. For all 


metals—new oor corroded. ve 


GAS APPLIANCE 
Cedar Rapids IOWA Qe 


Through the use of Johnson 
No. 101 Bench Furnace, the 
work of soldering, heat-treat- 
ing, tempering, annealing, and 
case hardening is made easier, 
quicker, and more profitable. 
For heating soldering copper 
up to |2 pounds per pair, this 
furnace is positively the most 
powerful, efficient, and econ- 
omical on the market. Two 
powerful Johnson Bunsen pilot 
light and shut-off valve provide 
intense heat without a blower! 
Write for Burners each equip- 
ped with full details. 


Pacinc Coast Representative—-C. B. Babcock Co. 


135 Bluxome Streeet 


San Francisco, California 


The 


has two 
Safety 
Features 


Pilot 
Safety Control 
and 
Thermostatic 
Safety Control 


Gas Company Engineers recog- 
nize the “‘Beacon”’ as an ideal 
Automatic Storage Water 


Heater. 
Made 
in Four Models 


Several sizes in each Model. 


Beacon WaterHeaterCo. 


GEORGE F. PEARSE 


776 South San Pedro Street 
Los Angeles 


“Beacon 


Pave the way for gas extension 


by installing 


TRADE 


‘“ROCKGAS” 


MARK 


in places where natural or artificial 


gas is not available. 


Rockgas will give either perma- 
nent or temporary service to locali- 
ties where gas mains are to be laid. 
It is a form of pure natural gas and 
comes in convenient sized_ tanks, 
containing the equivalent of 3,000 


feet of artificial gas. 


Used in hundreds of Homes, 
Schools, Camps, for Lighting, Heat- 


ing, Cooking, Water Heaters, etc. 


Write us for full and 
interesting details 


Imperial Gas Co. 


1871 Cherry Avenue 
Long Beach, Calif. 
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WESTERN GAS 


OUTLET FOR CARTERVILLE “GAS 
FIELD IN NEW LINE 

The Carterville gas field in northern 
Bossier Parish, Louisiana, now has an out- 
let since the completion of the twelve-mile 
12-inch branch line recently constructed by 
the Magnolia Gas Company. This new 
branch connects with the company’s main 
line, called the Sarepta-Waskum-Beaumont 
trunk line, at Sarepta. Although the 12- 
inch line recently completed has a capacity 
of 70,000,000 cubic feet, it is at present 
handling but 12,000,000 cubic feet from four 
weils. Prior to its completion gas wells 
in the Carterville field have been shut in, 
with the exception of the volume of gas 
necessary to the carrying on of drilling op- 
erations. 


PANHANDLE GASOLINE OUTPUT 
CONTINUES TO GAIN 
Production of natural gasoline in the 
Panhandle District of Texas increased 
417,207 gallons during the month of July, 
over the records for June of this year. 
Hutchinson county leads the field in gaso- 
line production, with 6,661,739 gallons for 
the month. Carson County is second with 
1,031,313 gallons, this being an appreciable 
gain over the previous month, due to the 
completion and operation of the Skelly Oil 
Company’s new 20,000-gallon plant. The 
natural gasoline plants of the Phillips Pe- 
troleum Company in the Panhandle are 
credited with over half of the entire pro- 
duction for the district. Despite the increase 
in production in the Panhandle, gasoline 

stocks increased but 15,000 gallons. 
Following is the table of production by 
counties in the Panhandle: 


Hutchinson County........... 6,661,739 gallons 
Carson County........................1,031,313 ° 
SO GIO oon cones cacee 881,777 ” 
Wheeler County ................ 112,680 
Potter County .. a 38,253 
Total, July . ae Bees 8,725,762 
Total, June =p 8.308.555 
Increase ae reas 417,207 
Storage, August 1....... 2,145,000 
Storage, July Ist 2,130,000 
ee a ax 15,000 ” 


ROTARY MFG. CO. ANNOUNCES 
NEW LINE 

The Rotary Manufacturing Company of 
Los Angeles, manufacturers of R.M.C. burn- 
ers for use in standard boilers, and other 
heating appliances, announce the develop- 
ment of a new fire box construction called 
R.M.C. Radiant Tile. This new burner set- 
ting makes possible the more effective utili- 
zation of the high temperatures produced by 
the R.M.C. gas burner. 


NEW GENERATOR FOR STOCKTON 

A new two-shell 12-foot oil gas generator 
of the improved type is being installed by 
the P. G. and E. at Steckton, Calif. Other 
additions to the Stockton equipment include 
a two million foot water seal holder, two 
new station meters and over three miles of 
yard piping. 


MURRAY WITH COMMISSION 

E. D. Murray who was agent for the 
Coast Counties Gas and Electric Company 
at Hollister, Calif., resigned August 1 to 
accept a position as engineer with the Rail- 
road Commission. H. B. McLaughlin, for- 
merly of the Santa Cruz office of the Coast 
Counties, succeeds Mr. Murray as agent 
in Hollister. 


September, 1927 


ANOTHER LARGE KANSAS LINE 
TO GET GAS FROM TEXAS 
John Knorpp and associates are to begin 
construction of a gas line extending from 
the Panhandle of Texas to Kansas City, 
according to August reports, and contract 
for the construction of the proposed 24-inch 
gas pipe line has been awarded to Smith 
Brothers, Inc., of Dallas, Texas. Gas is to 
be derived from the gas fields of Moore, 
Potter, Hutchinson and Carson Counties in 
the Panhandle territory. Work is also 
under way tieing up gas productive proper- 
ties and buying gas production in the field. 
This is the second major transmission 
project designed to bring gas from the Pan- 
handle to Kansas markets, the line of the 
Empire Gas and Fuel Company being well 
under way. ‘The Empire line extends from 
Gray County to Ottawa, Kans., where con- 
nection is made with the Empire’s main dis- 
tributing system in the Mid-Continent fields. 
The Knorpp interests on August 1 were 
granted a franchise to market industrial gas 
in Kansas City. The new project is esti- 
mated to contemplate a cost of around 
$35,000,000, the line to be 475 miles long, 
with 24 miles of service main in greater 
Kansas City. Capacity of the line is planned 
at 162,000,000 cu. ft. daily, it is understood, 
the price to industrial users to be 25 cents 

a thousand. 


CENTRAL OKLAHOMA COMPANIES 
IN MERGER 

Among recent changes in ownership of 
public utilities in Oklahoma and Texas is 
the consolidation of the MacThwaite Oil & 
Gas Company, Pontotoc Pipeline Company, 
De Leon Gas Company and Tri-Cities Gas 
Company and other companies supplying 
natural gas to cities and towns in central 
Texas and Oklahoma. These properties 
were purchased by the Southwest Gas Com- 
pany of Houston, which has been granted a 
state charter in ‘Texas, capitalized at 
$1,000,000 preferred stock and 200,000 
shares of common stock of no par value. 
J. W. Colvin, Houston, is president. Fran- 
chises have been secured in numerous towns 
in Texas and Ada and Seminole in Okla- 
homa. The new company will serve a 
population of 200,000. 


SAN DIEGO UTILITY LAYS HIGH 
PRESSURE MAINS 

Due to the growth of the district com- 
prising East San Diego, Normal Heights, La 
Mesa, Lemon Grove and Encanto, the San 
Diego Consolidated Gas and Electric Com- 
pany is constructing a 12-inch high pressure 
main from its compressor station to 30th 
and N Streets as an additional feed. Other 
construction activity includes the laying of a 
4-inch high pressure main between La Mesa 
and Grossmont, a distance of about two 
miles, while the old 4-inch high pressure 
main feeding East San Diego and La Mesa 
will soon be renewed with a 6-inch high 
pressure line. 


NEW MANOMETER 
The Jensen Instrument Company of Los 
Angeles is now manufacturing a new design 
of manometer for use in connection with the 
measurement of gas, steam, air, water and 
oil under pressure in pipe lines. 


COMPANY CAN EXERCISE 
OCEANSIDE FRANCHISE 
The California Railroad Commission has 
authorized the South Coast Gas Company 
to exercise a franchise granted it to erect 
a gas plant and serve Oceanside, Calif. 
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Wilgus Gas Fuel Regulators 


National Low PressureGas Burners 


The Wilgus Gas Fuel Regu- 
lator feeds gas to the gas 


burners under steam boilers 


in such quantity as to main- 
tain a constant steam pressure 
under varying conditions of 
load. This regulator entirely 
eliminates hand manipulation 


of burner valves. 


National Low Pressure Gas 
Burners are adaptable to all 
types of boilers and furnaces 
where gas is available for 
fuel. These burners are now 
in use in nearly every indus- 
try and are highly indorsed 
by operating engineers, con- 
sulting engineers and man- 


agers wherever used. 


The substantial fuel sav- 
ings and low boiler mainte- 
nance obtained with an in- 
stallation of National Gas 
Burners and Wilgus Regula- 
tors will quickly repay their 


An installation of National Gas Burners in a 
453 H. P. boiler. The steam pressure is auto- 
matically controlled with a Wilqus Gas Fuel 
Regulator. 


initial cost. 


| Some valuable data for your note book— 


Our complete catalog descriptive of our equipment and containing charts 
and data relative to gas combustion is available upon request. 


,. Natural Gas Equipment Company 


(Incorporated) 
722-723 Petroleum Securities Building 


Los Angeles - - - California 


ALUNDUM—CRYSTOLON 


Heavy Duty Refractories 
For All High Temperature Uses 


Complete Stock of 9-inch Standard Bricks, Tile 
and Cements Carried 


Phone TUcker 3452 


Abrasive Engineering Corporation 


Refractory Division 


NORTON COMPANY HEAVY DUTY REFRACTORIES 
617 E. Third Street Los Angeles, Calif. 
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pe 


service is founded on 39 years ex- 
perience in Clay Products. 


Standard sizes for 


LININGS — CHECKERS 
BOILER SETTINGS 


are always kept in stock. Deliveries are 
prompt. Our plant is especially well 
equipped for making special shapes accord- 
ing to your specifications. Fire Clay, Hol- 
low Tile, all clay products required can 
be supplied by us. 


Phone or write us your requirements. 
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PRESSED BRICK CO 
GLADDING, McBEAN & CO 


621So Hope St = Trinity 5761 


LOS ANGELES 283 
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The Combination 
Gas and Oil Carburetor 


VOLZ 


Combination Gas and Oil Carburetor 


Volz No. 34 


Burns gas, or oil, or gas and 
oil combined. Melts a heavy 
duty 3” iron tee in || minutes. 
Changes from gas to oil or vice 
versa without least drop in 
steam pressure. Gases show 
high carbon dioxide content. 
Guaranteed to maintain steam 
pressure under heaviest load 
with gas at 4 oz. pressure up- 
2 or with lowest grade fuel 
oil, 

VOLZ ENGINEERING 

EQUIPMENT COMPANY 


502 EAST THIRD STREET 
LOS ANGELES, CALIFORNIA, U.S. A. 


Governors— 


—Automatic 
—Balance 
—High and Low 
Pressure 
—District 
—Reverse Flow 
—Fuel Gas 
—Service 
—Special 


Oxide Purifying 
Material Equipment 
Back Pressure Valves 
Boosters 
Photometers 
Unison Telemetric Gauge 
Gas Timers 
Gauges 
Street Department Tools 
Gas Tape 
Miller Packing 


Connelly Iron Sponge 


& Governor Co. 
NEW YORK CHICAGO 


C. B. Babcock Co. 
135 Bluxome St., San Francisco, Cal. 


WESTERN GAS 


GAS LINE TO NORTHERN CALIF. 
CENTERS RUMORED PLANNED 

According to reports current in Califor- 
nia newspapers late in August, there is a 
possibilfty that a large corporation may be 
formed to take natural gas being developed 
in the Goose Neck field of the San Joaquin 
Valley to consumers in nothern Calitornia 
cities. The Milham Exploration Company 
recently brought in a gasser, its Kern No. 
1-A, and drilling operations are under way 
on several other wells. Several thousands 
of acres, believed to be gas territory, are 
held under lease by Milham. 

As rumored in news dispatches, the pipe 
line contemplated would be a sizeable ore, 
possibly 18-inch, and would transmit gas for 
consumption in centers such as Bakersfeld, 
Fresno, Stockton, Sacramento, San _ Jose, 
Oakland and San Francisco. 

Production tests to be made in the next 
month or two, say the reports, are expected 
to prove or disprove the existence of gas in 
sufficient quantities to warrant the project, 
which would involve expenditure of some 
*15,000,000. Its consummation was held to 
be conditional upon proving of at least 
100,000,000 cu. ft. daily gas supply. 


WASHINGTON G. & E. CO. TO 
SPEND $40,000 ON PLANT 

Improvements amounting to $40,000 are 
being made to the Centralia-Chehalis gas 
plant of the Washington Gas & Electric 
Company. Tests are also under way at this 
plant on Cinebar coal, mined about fifteen 
miles from Centralia. If the tests are satis- 
factory, it is understood that the company 
will employ this coal in its Centralia, Long- 
view, and Aberdeen-Hoquiam plants. Gas 
consumption in the territory served from the 
Centralia plant has increased 13 per cent 
since the first of the year. 


NEW METHOD OF PURCHASE 
OF SAN JOAQUIN COMPANIES 
Midway Gas Company has applied to the 
California Railroad Commission for auth- 
ority to purchase the properties of Central 
Counties Gas Company, Hanford Gas and 
Power Company, River Bend Gas and 
Water Company, and Valley Natural Gas 
Company, and to sell its own properties 
and those it proposes to acquire, to Southern 
California Gas Company, this application 
being substituted for the application for 
permission for Southern California Gas 
Company to purchase all of these com- 
panies in the first instance. Southern Cali- 
fornia Gas Company proposes to issue 
$26,765,000 of Series “B” five and one-half 
per cent first and refunding gold bonds, and 
to use the proceeds to finance the purchase 
of the acquired companies, and for additions 

and betterments. 


ANOTHER PURCHASE MADE BY 
DIXIE PIPE LINE CoO. 

Dixie Pipe Line Company and Dixie Gas 
& Fuel Company, through the vice-presi- 
dent of these concerns, Harvey S. Smith, 
announces the purchase of the Commercial 
Gas Company and the Marshall Gas Com- 
pany, Marshall, Tex. The consideration was 
around $2,000,000 according to Mr. Smith. 
Several such companies have been purchased 
by the Dixie Companies during the past few 
months and negotiations are under way for 
the purchase of several more, the names 
of which will be announced upon consum- 
mation of the deals. The Dixie Pipe Line 
Company plans to invest around twenty mil- 
lions of dollars in a distributing and pipe 
line system serving all of east Texas and 
Northern and Western Lousiana. 
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MOUNTAIN STATES POWER GETS 
ADVERTISING TROPHY 

At the recent convention of the Pacific 
Coast Advertising Clubs, held in Portland, 
Ore., the Mountain States Power Company 
of Tacoma, Wash., was presented with the 
trophy awarded for the most effective pub- 
lic utility advertising. This utility has re- 
cently begun using billboards to advertise 
gas refrigeration. 


SOUTHWEST DISTRIBUTOR FOR 
HAMMEL RADIATORS 
The Hammel Radiator Sales Corporation 
of Dallas, Texas, is now Southwest distribu- 
tor of Hammel Gas Steam Radiators, manu- 
factured in Los Angeles. 


CARR APPOINTED TO CALIF. 
REGULATORY BODY 

William J. Carr has been appointed to 
fill the unexpired term of the late Harley 
W. Brundige on the California Railroad 
Commission. Mr. Carr, who resides in 
Pasadena, has been city attorney of that 
community, and was practicing law in Los 
Angeles when called to the Commission by 
Governor C. C. Young. 


GRANT SUCCEEDS McQUAID IN 
TEXAS PUBLICITY POST 
William C. Grant, formerly a state editor 
of the Associated Press in Texas, is now 
director of the Texas Public Service In- 
formation Bureau. He _ succeeds George 
McQuaid, who resigned after five years 
service, to become publicity director for the 
Central and Southwest Utilities Company, 

Dallas. 


HATTIESBURG IMPROVEMENTS 


Equipment for purifying and scrubbing 
gas has been ordered by the Dixie Construc- 
tion Company from. the _ Semet-Solvay 
Engineering Corporation, of New York, to 
be installed at Hattiesburg, Miss. The con- 
struction program calls for a purifier, 10x24 
x10 feet, a washer cooler 2'4x30 feet, and 
a Steere multiple washer. 


LEASE UNUSED OIL LINE TO CARRY 
NATURAL GAS 

The Natural Gas & Fuel Corporation re- 
cently leased 75 miles of the original 140 
miles of pipe line constructed by the Cru- 
sader Pipe Line Co. from the Continental 
Supply Company. Continental purchased 
the pipe line several months ago at receiv- 
er’s sale. The 140 miles of line was laid 
in 1925, at a cost of several million dollars, 
but was never used. It extends from the 
Smackover field, Union county, Arkansas, to 
the Missippi River at Vidalia, La., and was 
intended originally to transport Arkansas 
crude to the Gulf Coast. 

Under the new arrangement the Natural 
Gas & Fuel Company will remodel some of 
the pump stations into compression booster 
plants and use 75 miles of the line for the 
transportation of natural gas. The part of 
the line under lease extends from El Dorado, 
Ark., to the new Rayville, Richland Parish, 
La. gas fields. The Natural Gas and Fuel 
Co. supplies El Dorado with domestic and 
industrial gas, and the new arrangement is 
reported necessary because of the diminish- 
ing of gas in the Smackover and other Ar- 
kansas fields. The gas company has pro- 
duction in the Monroe gas field, through 
which the line lease passes, and has acreage 
of potential productivity in the Rayville 
field. All of the line, which Continental 
owns, is ten-inch, and was laid through the 
swamps and river under great difhculties. 
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An installation in keeping with everything else in a strictly modern plant 
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The unit to the left in the above illustration is an INTERNA- 
TIONAL ZEOLITE WATER SOFTENER. The two units to 
the right are INTERNATIONAL PRESSURE FILTERS which 
clarify the ground water before it enters the softener from the 
air lift reservoir. This plant is delivering filtered and softened 
water at the rate of 30,000 gallons per hour. 


INTERNATIONAL WATER PURIFICATION EQUIPMENT 


STEAM PURIFIERS GAS SCRUBBERS 
ZEOLITE WATER SOFTENERS 
HOT-FLOW WATER SOFTENERS 
with Hot Water Wash and Wash Water Recovery 
LIME-SODA WATER SOFTENERS 
All Types—All Sizes . 
PRESSURE FILTERS GRAVITY FILTERS 
DISK FILTERS 
FILTER PLANT EQUIPMENT 
Rate of Flow Controllers and Gauges—Loss of Head Gauges 
—Chemical Control Devices—Operating Tables—Dry and Wet 
Chemical Feeders—Wagner Filter Bottom—Tobin’ Bronze 


Strainers—Water Level Regulators—Chemical Pumps—Iron, 
Color and Oil Removal Plants 


INTERNATIONAL FILTER CO. 
OF CALIFORNIA 


Monadnock Bldg. Terminal Sales Bldg. 


San Francisco Los Angeles 


The Maximum Service from Gas 


HOT water installation consisting of a Copper boiler 
and Brass pipe, being rustproof, enables the gas to 
give the best of heating service, uninterrupted and con- 
sistent — hence greater satisfaction and consequently 


greater sales of gas. 


COPPER & BRASS 


RESEARCH ASSOCIATION 
25 Broadway, New York 
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: TS proper application of 

ARCO Metal Paints really 
amounts to sealing your equip- 
’ ment from the elements with a 
giant protective structure. 


Rust and corrosion, the untiring, 
relentless enemies of exposed or 
improperly protected 
metal, are unable to 
pass the barrier of 
Arco Protection. 


There are many spe- 
cialized conditions in 
the petroleum indus- 
try that make ordinary 
protective paints in- 


ARCO 
Save-A-Line 


is a special pipe-line coating 
which forms a thick, tough, 
protective film that securely 
guards the pipe-metal against 
corrosion and subsoil chemi- 
cal action — 
ground. Protect your pipe 
with “Save-A-Line™ and 
you can forget re-condi- 
tioning it for years. 


| Like Erecting a Giant Structure Over ; 
Your Equipment / 


adequate to withstand the ravages 
of rain, frost, sun, etc. For 46 years 
ARCO engineers have been isolat- 
ing and “licking” these conditions. 


As a result, the Gas and Oil 
Division of The ARCO CO. is able 
to assure you complete protection 

~ for your equipment. 
Present your problem 
to us, no matter how 
baffling the solution 
appears. Weare 
trouble specialists. 
Phone, wire or write. 
THE ARCO COMPANY 


Gas and Oil Division 
CLEVELAND, OHIO 
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The Gas Blowers in the 
MARYSVILLE GAS PLANT 


Were Designed and Built By 


Manufacturers of 


Gas Blowers—Turboblowers—Exhausters 
Turbines—Multistage Centrifugal Compressors 


Heating and Ventilating Equipment 
Power Plant Equipment 


THE B. F. STURTEVANT COMPANY 


PLANT AT BERKELEY, CALIFORNIA 


| Offices in Berkeley, Calif.. Los Angeles, Calif., San Francisco, Calif., Portland, Oregon, 
| Salt Lake City, Utah, Seattle, Washington. 
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WESTERN GAS 


EXTENSIVE IMPROVEMENTS 
IN SACRAMENTO 


Improvements and extensions to the plant 
and distribution system of the P. G. and E. 
gas properties in Sacramento, Calif., will 
total close to $200,000 when work now under 


way in that territory is completed. The 
plant equipment changes include a new 
steam compressor costing $33,500, recircu- 


lating system, $8,000; regulators and piping, 
$15,000; yard piping, $17,000; oil tempera- 
ture regulators, $2,000; and liquid purifiers 
$55,000. In addition to this, $25,000 is being 
spent to increase the size of the gas mains 
in and about the city. 

The P. G. and E. is also remodelling its 
main ofhce at 11th and K_ streets, Sacra- 
mento, to provide a large modern display 
floor and show windows for the stock of 
gas and electrical appliances. 


$20,000,000 GAS LINE IS TEXAS- 
OKLAHOMA PROJECT 

Another pipe line for the transportation 
of natural gas from the Panhandle of Texas 
into Oklahoma will be started this year. 
According to recent reports the Phillips Pe- 
troleum Company, through its subsidiary, 
the Oklahoma Natural Gas Company, Tulsa, 
will construct a 22-inch line from Borger, 
Texas, to Oklahoma City, and will extend 
that line by means of a 12-inch line to be 
laid from Oklahoma City to Norge, Okla., to 
connect with the Oklahoma Natural’s state 
distributing system. The cost of the two 
lines, actual laying of pipe for which will 
begin about September 1, is estimated at 
twenty million dollars. 


TRACY GAS CO. AUTHORIZED 
TO EXERCISE FRANCHISE 

The Railroad Commission of California 
has authorized Tracy Gas Company to exer- 
cise a franchise, granted to John F. Beals 
by the board of supervisors of San Joaquin 
County, to operate a gas plant and distrib- 
uting system in the vicinity of the city of 
Tracy, Calif., and to issue and sell on or 
before December 21, 1927, at not less than 
9214 per cent of face value plus accrued 
interest $100,000 of its first mortgage six 
per cent twenty year bonds. The commission 
has conditioned its permission with the pro- 
vision that the company shall prosecute the 
construction of its plant diligently within 
45 days. 


SALES COMPANY FORMED FOR 
FLUOR COOLING TOWERS 


Announcement has recently been made by 
the Fluor Construction Company that in the 
future all sales of cooling towers will be 
handled by the Jackson Engineering and 
Equipment Company, a newly formed mar- 
keting and engineering organization. Head- 
quarters of the new company will remain, 
for the present, at the Fluor factory at Los 
Angeles. District offices for the Mid-Conti- 
nent territory have been opened at Tulsa, 
Oklahoma, under the management of A. W. 
Burket. 


ANOTHER CARBON BLACK PLANT 


The Kosmos Carbon Co. recently pur- 
chased a 38-acre tract from the Empire Gas 
& Fuel Company, in Carson County, Texas, 
upon which it plans to erect a carbon 
burning plant in the near future. 


BOYD ON COAST 


Thos. Boyd, meter superintendent of the 
Public Service Company of Colorado, spent 
two weeks on the Coast in August. 
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CHEMICAL ENGINEERS WILL 
HOLD FORTH IN ST. LOUIS 

Gas men and natural gasoline men of 
the country will find unusual interest in a 
meeting of the American Institute of Chemi- 
cal Engineers, called for December 5-8 at St. 
Louis. A feature of the gathering will be 
a one-day joint session with the American 
Refractories Institute, at which will be pre- 
sented a program made up largely of papers 
contributed by the Refractories men. 

One topic on the general program of the 
chemical group is the recovery of gasoline 
from natural gas, in which connection there 
are expected to be presented discussions of 
the latest developments in natural gasoline 
chemistry. 

Dr. Jules Bebie of the Monsanto Chemical 
Works, St. Louis, is in charge of arrange- 
ments for the December sessions. Head- 
quarters will be at Hotel Chase. 


FRANK H. KNAPP VICE-PRES. 

Frank H. Knapp has joined the executive 
organization of the National Refrigerating 
Company, afhliated with Winchester Repeat- 
ing Arms Company, New Haven, Connecti- 
cut, as vice-president. Mr. Knapp recently 
resigned as vice-president of the Standard 
Gas Equipment Corporation. 

Previous to Mr. Knapp’s connection with 
the Standard Gas Equipment Corporation 
he was president and general manager of 
the Pittsburgh Water Heater Company. In 
1916 he went to the Pittsburgh Water Heat- 
er Company as general manager. In 1918 
he was made vice-president and in 1920 
president. Mr. Knapp was also president 
of the Gas Appliance Manufacturers’ Ex- 
change for three years and was a Director 
of the American Gas Association for four 
years. 

G. W. Keller, formerly assistant sales 
manager, has been made sales manager of 
the company under Mr. Knapp. 


SOUTHWEST GAS MEN TO HOLD 
MEETING AT HOUSTON 

N. C. McGowan of Shreveport, La., chair- 
man of the Natural Gas Department of the 
American Gas Association, has announced 
that a meeting of the Southwest Division 
will be held at Houston, Texas, October 24 
and 25. Arrangements for the program will 
be in charge of H. C. Morris of Dallas. 
This will be the first divisional meeting 
since the amalgamation of the Natural Gas 
Association of America and the American 
Gas Association. George McQuaid of Dallas 
is secretary of the Southwest Division. 


MERCO-NORDSTROM APPOINTS 

H. S. Shuey of the Merco-Nordstrom Valve 
Company has just returned to San Francisco 
from a month’s trip through the Pacific 
Northwest and Mountain states. Mr. Shuey 
during his trip appointed the following 
agents for the Merco-Nordstrom pipe joint 
compound: 

Gordon & Belyea, Ltd., Vancouver, B. C. 

The Beebe Company, Portland, Ore. 

V. S. Jenkins Company, Seattle, Wash. 

Atlas Packing & Rubber Co., Seattle, 
Wash. 

R. J. Glendinning & Co., Salt Lage City, 
Utah. 

The Republic Supply Company, Denver, 
Colo. 


LOS ANGELES POWER SHOW 
In connection with the forty-fifth annual 
convention of the National Association of 
Stationary Engineers, there was held in Los 
Angeles in August a power and mechanical! 
exhibition which included many features of 
interest to gasmen. 
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--- that acid erosion, corrosion and 
electrolysis are not the only 
enemies of economical pipeline 
maintenance. 


--- that changing temperatures 
cause expansion and contraction 
in both buried and exposed 
pipelines that result in leaky joints. 


-- that you can overcome the 
ravages of temperature fluctua- 
tions and obtain perfect pipeline 
insultation. 


--- that you can at the same time 
eliminate corrosion, and electro- 
lysis by dipping and spirally 
wrapping all pipelines with ..... 


PIONEER 


Rubbertex and 
Pipe Covering 


PIONEER PAPER COMPANY, Inc. 


Established 1888 


55th and Alameda Streets 
LOS ANGELES, CALIF 
Phone DELAWARE 2II1I 


San Francisco Seattle Portland 
Spokane Salt Lake Denver 


an 


RUBBERTEX and PIPE COVERING 


DESIGNERS, FABRICATORS &@ 
ERECTORS OF PRO®tICTS OF = I Ee L L 
. Investigate 


WESTERN 


Hi-Pressure 
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arborundum 


adiating Furnace 
The Finest Tool Ever Offered 


Combustion Engineers 


Complete combustion generating 


over 100,000 BTU per cubic foot per 


hour. 


Even distribution of heat at tem- 
peratures down to 1000° F. without 


excess alr. 


For metallurgical work, reducing 
atmosphere without soot. 


Burns Gas or Oil equally well. 


Pacific Abrasive Supply Co. 


Complete Stock of Carborundum 
Refractories of All Kinds 


Los Angeles San Francisco 


JNO. W. CRAWFORD 
SALES ENGINEER 


1855 Industrial Street Los Angeles, Calif. Phone MUtual 5507 
| THE CHAPLIN-FULTON MFG. CO. JAS. P. MARSH & COMPANY 
| Fulton High and Low Pressure Gas Gauges for all pressures and purposes. 


Regulators, Back Check and Vacuum : 
Regulators, Gas Fuel Boiler Governors, Kunkle Pop, Safety and Relief Valves. 


VIGILANT Feed Water Regulators, Power Plant and Recording Thermom- 
Boiler Feed Pump or Tank Governors, etrs. 


Steam Reducing Valves and Absorber 
Tank Regulation. Marsh Ounce Graduated Retard Pres- 


sure and Compound Gauges. Special 
HOWARD IRON WOFKS Ounce Graduated Gas Gauges, 3 %-inch 
Guided Expansion Joints. dial, 0 to 5 lbs. 


THE HAYS CORPORATION 
Automatic CO, and Draft Recorders, Inclined Tube Draft Gauges, Improved Gas Ana- 
lyzrs, Automatic Gas Collectors, Pointer Gauges, Draft, Pressure Differntials, Direct 


Reading and U Tube Gauges. 
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A. G. A. APPOINTS P. A. RYAN 
AS STATISTICIAN 

Announcement has been made by the 
American Gas Association of the appoint- 
ment of Paul A. Ryan as statistician of the 
Association. 

Mr. Ryan was graduated from Massachu- 
setts Institute of Technology in 1923, and 
later became assistant power engineer for 
the New York and Queens Electric Light 
and Power Company, of New York. He is 
also a graduate of the two-year course in 
public utility management at the Harvard 
School of Business Administration, receiv- 
ing the degree of M.B.A. in 1926. Subse- 
quent to graduation he was on the staff of 
the Harvard Business School, engaged in 
research in public utility economics. Pre- 
vious to joining the A. G. A. staff on July 1 
he was on the chief statistician’s staff of the 
American Telephone and Telegraph Co. in 
New York. 


SOUTHWESTERN PORTABLE IS 
ADDED TO COMPRESSION PLANT 
Due to a doubling of the volume of gas 

produced in fields in the vicinity of the Na- 
borton, Louisiana, compression plant of 
she Texas Company, it has become necessary 
to increase plant capacity. A Southwesteri 
portable absorption gasoline unit which 1s 
to work in conjunction with the compress- 
ion equipment already installed, has been 
added, 


TEA AT THREE IS CUSTOM IN COAST 
COUNTIES OFFICE 

Promptly at three o'clock of every work- 
ing day the wheels of industry stop for a 
few minutes in the general ofhces of the 
Coast Counties Gas and Electric Co., San 
Francisco, and every member of the organi- 
zation is served with tea and cakes. After- 
noon tea is a regular function, or so we are 
told, in all offices in the British Isles, but 
there are probably few organizations in this 
country that see the wisdom of pausing a 
few minutes in mid-afternoon for a breath- 
ing spell. Tea has become an institution 
with the Coast Counties, however, and when 
the company moves into its new quarters in 
the Russ building, this important depart- 
ment will have its own private room—under 
the direction, no doubt, of an expert tea 
brewer. 


ECLIPSE PAINT IN MERGER 

A merger of five paint companies, said to 
result in the creation of one of the five 
largest concerns in this industry, has just 
been completed, and includes The Eclipse 
Paint and Manufacturing Company. which 
through its Pacific Coast manager, E. B. 
Hagar, San Francisco, has been actively 
identified with the gas industry. The new 
corporation will be known as The Arco 
Company, and is successor to the following 
companies: The Argus- Manufacturing Co.; 
The Crescent Paint and Manufacturing Co.; 
The Eclipse Paint and Manufacturing Co.; 
The Iriquois Manufacturing Co.; The 
Sterling Products Co. Mr. Hagar moved 
up from his position as manager on the 
Coast for Eclipse, to Pacific Coast man- 
ager of the Arco. All main factories and 
laboratories will be located at Cleveland, 
Ohio. 


BORCHART INSURANCE SUPT. 
Henry A. Borchart was recently appointed 
superintendent of insurance and _ investiga- 
tions for the Oklahoma Gas & Electric Com- 


pany. 
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Gas in Can Manufacturing 


(Continued from Page 57) 


machine is in the form of a large horizontal 
wheel, with the workers around the edge, 
each performing one operation and so allo- 
cated that all work is completed in one revo- 
lution of the wheel. The finished tops go 
next to the assembly line, where the tops and 
bottoms are crimped into the can by the 
seamer. 
SOLDERING 


The soldering operations which follow are 
interesting. All work of heating, fluxing, 
soldering and cooling is done mechanically. 
The cans first pass over a pad which fluxes 
the edges of the can, then to a conveyor 
shelf, where the cans rest at 45°, the lower 
edge dipping in a trough of solder heated 
by gas burners. The conveyor does not 
slide the cans, but turns them over so that 
each edge is well sweated. When the bot- 
tom is sweated, the can is reversed by an in- 
genious mechanism, and the same work done 
on the top. 


The cans are then turned on their sides 
on a chain conveyor, engaging with side 
rails which turn the can so that one seam 
is on top, and pass to the seam solderer. 
In this machine the can first passes under a 
brush which fluxes the seam, then under a 
gas burner which heats the seam and im- 
mediately afterwards under a device which 
feeds wire solder directly against the seam. 
The feed of the solder is by pawl and 
ratchet so that the wire is fed only as neces- 
sary. An air blast cools the seam after 
soldering. The cans are then turned through 
180° and the opposite seam soldered in the 
same manner. The conveyor speed through 
the seam solderer is about 6 feet per minute. 

TINNING SCREW NECKS 

The can is now complete except for the 
screw necks. These necks are tinned on the 
bottom by a screw tinning machine, consist- 
ing of a magnetic wheel revolving above a 
pot of solder. As the wheel revolves, the 
bottom portions of the necks dip into the 
solder and get the necessary coats. Blast 
burner equipment is used with manual con- 
trol. After tinning, the necks pass to the 
assembly line and are sweated to the cans 
immediately following the seam soldering. 
A, pressure air burner with flexible connec- 
tion is used, the burner head slipping inside 
the neck, with ports drilled radially so that 
the flame is directed at the point where the 
neck touches the top. 


The cans are next tested by putting under 
air pressure and dipping in water. Work- 
men place the cans in the tester and lock 
them in place. As the machine dips them 
below water level, air pressure is auto- 
matically turned into the cans. Imperfect 
cans pass to the repairmen who make the 
necessary repairs with an iron. Each man 
has a gas-fired soldering furnace convenient- 
ly located. Perfect cans pass from the tester 
through gas-fired drying ovens about 12 feet 
long where a temperature of about 120° is 
maintained. Caps are put on and the fin- 
ished cans stacked ready for shipping. 


MARTIN ASSISTANT GENERAL 
AUDITOR OF P. G. AND E. 

David G. Martin has recently been ap- 
pointed to the position of assistant general 
juditor of the Pacific Gas and Electric 
Company. Prior to this promotion Mr. 
Martin, who is treasurer of the Pacific 
Coast Gas Association, in addition to his 
regular employment with the Northern 
California utility, was chief clerk to the 
auditor. 
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Responsibility 


at ‘‘The brickwork will be installed in accordance ‘ges 

| the best standard practice for the type of work in | 

| question and by the highest grade of skilled mechanics 

| obtainable. We will replace or make good without 

cost to you any work which proves defective due 
to faulty workmanship within one year after date 
cf installation. We do not accept responsibility for 
the life of the refractories under your particular | 


™~\ firing conditions.""—From our standard contract form. Fo 


q A guarantee is of value only to the extent that it represents 
the integrity and ability of the organization back of it. 


@ And business integrity is, in the final analysis a matter of 
living up to guarantees,—whether they are written or im- 
plied. 


@ With a background of over twenty years as fire brick con- 
structors, and with a clientel numbering hundreds of the 
largest industrials and public utilities in the West, we feel 
that our clause of responsibility is no mere gesteure. 


@ Oil refinery equipment,—boiler settings, kilns, smokestacks, 
generator sets,—every conceivable kind of firebrick work 
has passed through our engineering and construction depart- 
ments. 


@ We will be pleased to consult with you as your firebrick 
problems arise. 


J. T. Thorpe & Son, 


Fire Brick Constructors 
417 Market Street 
San Francisco, Calif. 
321 W. Third Street 609 Ry. Exch. Bldg. 939 Henry Bldg. 
Los Angeles Portland Seattle 


MODEL 10 SERIES 
With or Without Mercury Seal 


MOlaAsS 


hed Control Gas¥ Control Since 1892 1892 


Products for all kinds of Pressure Reduction—for either 
artificial or natural gas. 


GOVERNORS — Intermediate Pressure, Triple Outlet, 
Holder, Toggle Type Street. 


REGULATORS—High Pressure Service, Low Pressure 
Service, High Pressure Line, Single and Double District 
Station. 


VALVE—aAutomatic Quick Closing Anti Vacuum. 


Spring Type REYNOLDS GAS REGULATOR COMPANY 
Also furnished in Dead Weight Type Anderson, Indiana 


SPRAGUE METERS 


| Represent Iwenty-five Years 
of Progress 


We are proud of our Service 
in the West 


Sprague Meter Company 


Los Angeles, California 


San Francisco, California 


NN 


C. B. Babcock Company 


“We Serve” 


135 Bluxome Street, San Francisco, California 
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The Philosophy of the Gas 
Industry 


(Continued from Page 59) 


the prejudice of the people against the new 
fangled light -which smelled so horrible and 
which was so mysterious and apparently 
dangerous. This prejudice no doubt was 
fanned, then as now, by the purveyors of 
other fuels. Fear of new things and pre- 
judice against their use is a characteristic 
of human nature and the pioneers of the 
gas industry can in no wise be blamed for it. 
The indictment is of the following genera- 
tions who have permitted it to continue to 
this day. Electricity has been in wiser 
hands. More mysterious, more dangerous, 
less capable of reaching the general under- 
standing, it has done in fifty years what 
gas has not done in over one hundred. It 
has ingratiated itself into the lives of every- 
one and been accepted. It has thrown gas 
out of the lighting field where it is very 
debatable which is best, and is now reaching 
out, and getting, the cooking load where 
there is no argument but that gas is superior. 


When I name the third obstacle it will 
readily be seen how inter-related these things 
are and what a maze of difhculties the suc- 
cessful gas company of today has had to 
thread in order to reach its present pin- 
nacle. The third is a lack of cooperation 
between gas companies. Knowledge won in 
the bitter school of experience is hard won 
knowledge and and the gas men of yester- 
day were loth to interchange it with their 
brothers. Actual knowledge was _ closely 
held and when necessary to the functioning 
of subordinates it was hastily converted into 
a rule of thumb for them to follow blindly. 
Associations and trade periodicals have done 
valiant battle against this suicidal policy but 
that they have had hard sledding is testified 
to by the masterpieces of generality which 
were their early contributions. Secretive- 
ness led to distrust and distrust to further 
secretiveness and so on around a vicious 
circle which prevented the wide dissemina- 
tion of very necessary fundamental know- 
ledge and prevented the companies from 
pressing a united front to prejudice and com- 
petition. 

THE POLITICAL VULTURE 


And then came politics. No sooner had 
the puny gas company prospered to the ex- 
tent of adding a bit of flesh to its bare bones 
than a host of vultures descended upon it 
to pick it clean. Competitive franchises 
were granted, earnings were limited with- 
out regard to expenses and every conceiv- 
able form of heckling engaged in which had 
any chance of proving profitable to politi- 
cians and outsiders. Naturally the companies 
fought back, developing hearts of stone and 
nerves of brass in the process. The dis- 
astrous -battle was on to be ended, or at 
least rendered fair and orderly, by our 
present system of state regulation. 


To eliminate the air of pessimism which 
thus far surrounds this discussion, let us 
turn quickly to the other side of the picture. 
It is found that the good outweighs the bad 
a thousand fold. The courage and faith of 
our predecessors is an inspiration to all of 
us and the battle cry of the gas industry 
“Keep the Holder Up!”, only awaits a poet 
laureate to become immortal. 


All of these things, good and bad, inspira- 
tion and drudgery, battles and peaceful 
growth, have had their effect in moulding 
the character of the gas industry as it exists 
today. That the good predominates cannot 
be gainsaid; established position and ideals 
testify to it. But neither can it be questioned 
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that the race has taken its tole and left us 
with complexes and inhibitions which are 
keeping us out of our place in the sun. 


OUT WITH SECRECY 


The Chinese wall of secretiveness built 
in the old days still surrounds too many gas 
companies. Tear it down! ‘Times have 
changed and there is no longer any reason 
for withholding information from our cus- 
tomers or from each other. Prejudice is 
fathered by ignorance and mothered by 


secrecy. We need to compare methods and 
compare results. Individual research is ex- 
pensive. Let’s do it together! ‘The machin- 


ery to conduct all types of cooperative fact- 
finding exists now in the Associations of 
the industry but until the secrecy inhibition 
fostered by our stormy past is overcome, the 
Associations will be able to do little but 
repeat those pleasing generalities which are 
always the ideals but are too seldom the 
practice of the industry. New Year resolu- 
tions and convention resolutions are de- 
cidedly in the same class. My _ object 
here is not to ask for more support for the 
Association but to point out that gas com- 
panies should realize that they have mutual 
problems and it is imperative that they be 
attacked from a scientific viewpoint and not 
by drawing upon the traditions of the past. 
The new scientific consiousness is awaken- 
ing. It is heralded in discussions before 
Associations and in trade journals but 
neglect of its application is perhaps the most 
apparent characteristic of gas company man- 
agements today. Real progress will begin 
when the new force overcomes the inertia 
of the past. 


The baleful influence of old time politics 
is still strong upon us. Then watchful wait- 
ing was a necessity—now it is a folly. A 
“let well enough alone” policy is handi- 
capping our sales because we are afraid to 
readjust rate schedules. Some day some gas 
company is going to work out a proper rate 
schedule and tell its public service commis- 
sion exactly why it should be approved. 
The gas world will be astounded because 
the commission will approve it. Another 
complex will be dead! 


WANTED——A SALES SENSE 


It is peculiar that the gas industry has 
never developed a sales sense. Perhaps the 
monopoly tradition is responsible. The man 
who first said that a gas company is a 
monopoly must surely be suffering for it 
in that inferno dedicated to the maliciously 
untruthful. In these days of ready sub- 
stitutes no such thing as a complete mono- 
poly is possible and a commodity monopoly 
is only valuable insofar as it is sold fairly 
and sold intensively. 


I said in the beginning that the purpose 
of this discussion was to examine the soul 
and spirit of today’s gas industry. I have 
tried to show that it has a soul, a big im- 
mortal soul, but that its spirit is weakened 
by an archaic philosophy. Too many of 
our methods are based upon tradition and 
folk-lore learned from the gas house gang. 
The modern customer-owned and non-poli- 
tical utility is an institution more democratic 
than the wildest dreams of Plato or Marx. 
It can be scientifically demonstrated that gas 
is the one and only perfect fuel. There is 
no reason for secrecy about these things or 
any thing. Let’s tell the world! And in- 
sofar as convincing the world depends on 
securing the world’s esteem, let us bear in 
mind that as in advertising there is no sub- 
stitute for circulation, so in public relations 
there is no substitute for service. 
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KEY Special Pire Joint ComPouND 


W ater-Proof 


KEY SPECIAL PIPE JOINT COMPOUND will 
effectively seal screw thread and gasket joints 
for such service as Gas, Water, Steam, Com- 
pressed Air, etc. 


One of the many advantages ths compound 
has over the commonly used red leads and 
oils, etc., is that the pigment will not settle to 
the bottom of the container, thereby holding 
the contents in equal suspension at all times 
ready for service. 


KEY SPECIAL PIPE COMPOUND is not a 
quick hardening cement but a plastic lubri- 


cant and filler that will seal the most obstinate 


jont with ease. 


You may test the high qual- 
ity of this product by taking 
a small quantity between the 
fingers which will immediately 


San Francisco 


Write for 
FREE Portland 
Sample Denver 


E.A.KeyCo., Inc. 


1431 Santa Fe Ave. 
Los Angeles, Calif. 


demonstrate the wonderful lubricating quali- 
ties along with the “pull or drag" that makes 
possible a permanent seal without resorting to 
cementing materials, most of which are very 


undesirable and impracticable to use. 


Seattle 


El Paso 


SPECIFY --- 


no other make. 


Warman Electric 
Steel Castings 


for every purpose where absolute 
dependability is essential 
oS 


Use them once and you can be satisfied with 


Warman Steel Casting Co. 


P. O. Box 800 Huntington Park, Los Angeles, Cal. 
Office and Works: 6100 So. Boyle Ave. 
Los Angeles, Calif. 
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“*ASTCO” Seamless 
Steel Line Pipe 


Resists Corrosion 


Unlike ordinary steel, ““ASTCO” Seamless Steel Pipe is highly 
resistant to corrosion and the chemical disturbances of soils under 
extreme climatic conditions, a feature which makes it vastly 
superior for tranmission lines for water, gas and various liquids 


“ASTCO” imperviousness is literally built into ““ASTCO” pipe. 
When the tubes are hot, during the process of manufacture, 
they are dipped into a bath of asphalt, which allows the heavy 
fluid to penetrate into the steel and actually become a part of it. 
For extreme climatic conditions a further covering of jute and 
asphalt is used. 


“Build for Permanence with Astco” 
Descriptive Literature on Request. 


AMERICAN SEAMLESS TUBE CORPORATION 
| OF CALIFORNIA 


Petroleum Securities Building. Los Angeles, California 


1211 Neils Esperson 
Bldg. 


Houston, Texas 


535 5th. Ave. 
New York City 


rUIRARILITY 
Trade Mark Reg. 


Wieland Pipe Wrapping Machines 
Continuous Feed and Lathe I ypes 


Constructed under either U. S. Letters Patents 1,355,616, Oct. 12, 1920, or 
1,572,258, Feb. 9, 1926. 


Available for outright purchase and for use of any kinds of pipe coatings 
and coverings. 


The rubber tread rolls in Turret Heads of Wieland Continuous Feed Type 
Machines do not injure priming nor dig into pipe 


C. F. WIELAND 


703 Market St., San Francisco, Calif. 
Cable address: WIELCONENG. 


—— — Lcedatitiees > ileal 


‘UNACCOUNTED-FOR GAS’ 


Comments about Western Gas from 
our readers, old and new. 


“Tt is filling a field never heretofore occu- 
pied in the West, and filling a_ long-felt 
need.” —Geo. E. Lewis, Mgr. Rocky Mt. Util- 
ity Informatior Bureau, Denver, Colo. 


“Western Gas is ‘getting over’ with me, 
to say the least. I always take time to read 
every article in it.’—L. L. Biggs, Engineer- 
ing, So. Calif. Gas Co., Glendale, Calif. 


“A helpful and very practical magazine 
for general purposes; latest news and de- 
vices assist materially.’—H. B. Driesbach, 
The Ohio Oil Co., Findlay, O. 


“A publication of merit—valuable to any- 
one even remotely connected with the gas 
industry.”—Chas A. Emery, Local Megr., 
Olympia Gas Co., Olympia, Wash. 


“Think it splendid; am always interested 
and read many of the ads.”’—Lee J. Thomp- 
son, Paymaster, San Diego Cons. Gas & 
Elec. Co., San Diego. 


“T read Western Gas and find it very in- 
teresting; contains not only news of the in- 
dustry, but useful ideas.”—John S. C. Ross, 
Div. Sales Mgr., P. G. & E. Co., San Jose, 
Calif. 


“A most excellent publication, which thor- 
oughly covers the gas field in every respect.” 
—Henry N. Meyer, Louisiana Oil Ref. 
Corpn., Shreveport, La. 


“Very interesting and well set up. Sug- 
gest an occasional article by successful busi- 
ness men outside the gas industry.”—D. A. 
Campbell, Ind. Engr., Kansas City Gas Co., 
Kansas City, Mo. 


“We are interested in the production and 
sales of casinghead gasoline, and have 
found your journal of much interest.”—E. 
McGowan, Secretary, Marland Oil Co. of 
Calif., 200 Bush St., San Francisco. 


“Very good; each article and ad I read 
with interest and find them instructive. To 
me an article on storekeeping, its costs, 
turnover, methods, etc., would be instruc- 
tive.’"—H. A. Lee, Supt. of Supplies, Port- 
land Gas & Coke Co., Portland, Ore. 


“The best in the market.”—E. F. Schmidt, 
Supt. Lone Star Gas Co., Dallas, Tex. 


“T think Western Gas a first-class journal, 
and enjoy reading it.’—L. G. Green, Gen. 
Supt. El Paso Gas Co., El Paso, Tex. 


“Splendid; gas business needs a_ fresh 
point of view in the widening of its field, 
educational possibilities, etc.’—Morris L. 
Foster, Coml, Agent, Coast Counties Gas & 
Elec. Co., Santa Cruz, Calif. 


“The articles are very instructive; the 
magazine splendidly edited. Needless to say, 
Western Gas is already a success.”"—Wm,., P. 
O’Rourke, Inspector, L. A. Gas & Electric 
Corp., Los Angeles. 
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Classified 
Advertising 


Classified advertising five cents per 
word; minimum $2.00 per insertion. 
Situation Wanted advertisements up 
to 50 words will be published three 
consecutive issues without charge. 


PE 


Situations Wanted 


Note: Western Gas will publish free of 
charge, under this heading, advertisements 
of situations wanted. Maximum length, 50 
words; additional space at classified rates 
five cents per word per insertion. Copy 
should be neatly typewritten on one side of 
paper only, and should be mailed to reach 
Western Gas not later than the 20th day ot 
the month prior to publication date. 


A successful factory representative of gas 
appliances, 34 years of age, with splendid 
record of accomplishment, possessing per- 
sonality, ability and unusual aggressiveness, 


on account of wife’s health desires to locate. - 


in Pacific Coast States, and so wishes to 
open correspondence with responsible con- 
cern with view of making lasting and 
profitable connection. Successful experience 
as salesman and division sales manager. 
Prefer opportunity in sales management or 
business promotion department. Best of 
personal, business and financial references. 
Address Box A-11, care of Western Gas. 


———e a _ - ~ - ~- - ~— -—---~-—- —- - - — 


TAKE COAST DISTRIBUTION 
FOR ROOM HEATER 

Graham Hambly & Son of Los Angeles 
have taken over the Pacific Coast distributor- 
ship for the Lawson Odorless Room Heaters, 
for which they have been Southern Califor- 
nia Distributors. A warehouse stock is be- 
ing carried at 69 Webster Street, Oakland, 
California. 


WM. MOELLER, JR., BACK FROM 
SOUTH SEA TRIP 

Mr. William Moeller, Jr., general manager 
of the Midway Gas Company, Los Angeles, 
returned with Mrs. Moeller in August from 
an extended ocean voyage in the South Seas 
which took them to the Fiji Islands, the 
Tonga Group, and the Samoan Isles. The 
Moellers left Los Angeles on June 1 and 
returned July 22. 


LONE STAR PUTS NEW LINE IN 
OPERATION 

The Lone Star Gas Company, Dallas, has 
placed its new line from the Shamrock Pool 
in the eastern Panhandle field to Wichita 
Falls, in use and is serving industrial con- 
sumers in North and Central North ‘Texas. 
The line is 18-inch and is 185 miles in length, 
tieing in with the Lone Star’s main lines 
from Oklahoma, at Petrolia, Texas, just 
east of Wichita Falls. The Lone Star has 
five gassers completed in the Shamrock 
field, with an aggregate production of 
125,000,000 cubic feet daily and additional 
supply has been contracted for with other 
gas producers. Rock pressure is sufficient 
at present to delivery around 30,000,000 
feet of gas through the line, and booster 
plants are not to be installed until the con- 
sumer demands require the line’s total ca- 
pacity, 
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Seven Gas Generator Sets Built By Us for L. A. Gas & Elect. Corp. 
in 192] 


Oil Gas Generators 
Wash Boxes 
Scrubbers 
Purifiers 
Welded Gas Lines 
Heavy Plate Work 


Union Tank and Pipe Co. 


2801 Santa Fe Avenue Los Angeles, California 
Telephone Midland 2251 


WESTERN GAS 
626 South Spring Street, 
Los Angeles, California 


Starting with the next monthly issue, you may send WeEsTERN GaAs to the undersigned 
Upon receipt of invoice, remittance will be sent 
to cover (1 year $2.00) or (3 years $5.00) 


RES SER AOR EE SPLAT ORE LS: SME aE : . Title 


TS, See aaa Nap eirlipiaieidicdiatinaiadianiad cpanel Leiouapialiewes heat gleiespneiaidiidieiiiidiaianeniiinesimiabeen 
PE EE Re ee ce sh niainaanisais Peer Seema ENE ON AS «ea SE ‘ici ncieiiienitiaiand 
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Please Check 


[ ] Gas COMPANY [ ] Gas APPLIANCES 
[ ] NaTuRAL GASOLINE Co. [ ] MIscELLANEOUS 


Subscription: 1 Year. $2.00: 3 Years. $5.00, in Advance 
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WESTERN GAS 


furnish a 


A WESTERN GUIDE to INDUSTRIAL PURCHASING 


Readers interested in any articles not listed in these pages are cordially invited to advise Western Gas 


of their wants and every effort will be made to ' ict 
Addresses of companies listed on these pages may be found by consulting their advertisements in this issue. 


list of the proper 


manufacturers. 


Absorption and Compression Boilers, Water Tube 


Plant Equipment 
Baker Iron Works. 
Cc. F. Braun & Co. 
J. A. Campbell. 
Chaplin-Fulton Mfg. Co. 
Fluer Construction Co. 
Jensen Instrument Co. 
™,.e E. A. Key Company 
Southwestern Engineering 
Corp. 
Western Pipe & Steel Co. 


Absorption Towers 
Baker Iron Works. 
Cc. F. Braun & Co. 
J. A. Campbell. 
Southwestern Engineering 
Corp. 
Semet-Solvay Engr. Corpn. 
Western Pipe & Steel Co. 


Abrasives 
Abrasive Engineering Corp'n. 


Adjustable Plugs 
Lattimer-Stevens Co. 
Western Pipe & Steel Co. 


Agitators 
Baker Iron Works. 
Western Pip & Steel Co. 


Aluminum Bronze Powder for 
Paint 
W. P. Fuller & Co. 
Hill, Hubbell & Co. 


Analyzers 
C. F Braun & Co. 
A. R. Maas, Laboratories. 
Smith-Emery Co. 


Annealers (Bar, Blank, Strip) 
Pacific Meter Works. 


Anti-Fluctuators 
Pacific Meter Works. 


Apparatus, Experimental Gas 
The Alpha-Lux Co., Inc. 
Pacific Meter Works. 


Appraisals and Valuations 
Smith-Emery Co. 


Automobile Ttres 
Truck Tire Service Co. 


Bags, Gas Main 
C. B. Babcock Co. 
Connelly Iron Sponge & 
Governor Co. 
Mueller Co. 
Safety Gas Main Stopper Co. 
Semet-Solvey Engr. Corpn. 
Barometers 
Jensen Instrument Co. 
Westcott & Greis, Inc. 


Bench Iron Work 
General Gas Light Co. 


Blast Gates 
Montague Pipe & Steel Co. 
Semet-Solvay Engr. Corpn. 
Blocks and Tiles, Fire Clay 
The Alpha-Lux Co., Inc. 
American Refractories Co. 
Be; Angeles Pressed Brick 


Oo. 
Semet-Solvay Engr. Corpn. 
Stockton Fire Brick Co. 


Blowers and Boosters 

Ingersoll-Rand Co. 
Blowpipes 

Montague Pipe & Steel Co. 
Boiler—Brickwork 

J. N. J. Firebrick Co. 

J. T. Thorpe & Son, Inc. 
Boiler Equipment 

E. A. Key Co. 
Boiler Maker’s Tools 

E. A. Key Co. 


Roilers, Gas-Fired 
C. B. Babcock Co. 
Baker Iron Works. 
Montague Pipe & Steel Co. 


Boiler Settings, Pipe and 
Boiler Insulation 
Pioneer Paper Company. 
J. T. Thorpe & Son, Inc. 


Boilers, Waste Heat 
Baker Iron Works. 


Baker Iron Works. 

Montague Pipe & Steel Co. 

Southwestern Engineering 
Corp. 

Western Pipe & Steel Co. 


Boxes 
Baker Iron Works. 


Semet-Solvay Engr. Corpn. 


Brass (rods, sheets, tubes, wire) 
Mueller Co. 


Breakers 
Ingersoll-Ran¢ Co. 


Breeching (Boiler and Stack) 
Western Pipe & Steel Co. 
Brick, Firebrick 
Abrasive Engineering Corp’n. 
The Alpha-Lux Co., Inc. 
American Refractories Co. 
Los Angeles Pressed Brick 
C 


Oo. 
Semet-Solvay Engr. Corpn. 
Stockton Fire Brick Co. 

Brick, Firebrick—Installation 
J. N. J. Firebrick Co. 
J. T. Thorpe & Son, Inc. 
Brushes, Wire Pneumatic 
Abrasive Engineering Corp’n. 
Ingersoll-Rand Co. 
Ruildings, Steel 
Baker Iron Works. 
Western Pipe & Steel Co. 


Bunkers, Steel and Concrete 
Western Pipe & Steel Co. 


Burners, High Pressure 
Lee B. Mettler. 
Rotary Manufacturing Co. 


Rurners, Low Pressure 
C. B. Babcock Co. 
Generd! Gas Light Co. 
Johnson Gas Appliance Co. 
Lee B. Mettler. 
Payne Furnace & Supply Co. 
Rotary Manufacturing Co. 
Standard Gas Equipment 

Corp. 

Burners—Oil 

Rotary Manufacturing Co. 


By-product Recovery Apparatus 
Oliver Continuous Filter Co. 
Semet-Solvay Engr. Corpn. 


Calorimeter Accessories 
Pacific Meter Works. 


Calorimeters 
The Alpha-Lux Co., Inc. 
Pacific Meter Works. 


Cases, Meter 
Pacific Meter Works. 
Pittsburgh Equitable Meter Co 


Casinghead, Gas Meters 
Jensen Instrument Co. 
Pacific Meter Works. 
Pittsburgh Equitable Meter Co 
The Foxboro Co., Inc. 


Casing and Tubing (steel) 
Montague Pipe & Steel Co. 
Semet-Solvay Engr. Corpn. 
South Chester Tube Co. 

Casing—Iron 
South Chester Tube Company 

Cast Iron Pipe 
Semet-Solvey Engr. Corpn. 
United States Cast Iron 

Pipe and Foundry Co. 

Castings 
Semet-Solvay Engr. Corpn. 
United States Cast Iron 

Pipe and Foundry Co. 

Cement 
Abrasive Engineering Corp’n. 
Stockton Fire Brick Co. 

Cement, High Temperature 
Stockton Fire Brick Co. 

Cement—Plastic 
Pioneer Paper Company. 

Centrifugal Pipe 
United States Cast Iron 

Pipe and Foundry Co. 
Charging Machines (retort, 
etc. 
Semet-Solvay Engr. Corpn. 


Checker Brick 
Abrasive Engineering Corp’n. 
American Refractories Co. 
Los Angeles Pressed Brick 
Co. 
Semet-Solvay Engr. Corpn. 
Stockton Fire Brick Co. 


Chemical and Gas Testing Ap- 
paratus 
The Alpha-Lux Co., Inc. 
Pacific Meter Works. 
Stauffer Chemical Co. 
Westcott & Greis, Inc. 


Chemists, Analytical 
A. R. Maas, Laboratories. 
Smith-Emery Co. 


Chimneys, Radial Brick 
American Refractories Co. 
Los Angeles Pressed Brick 

C 


Oo. 
Stockton Fire Brick Co. 


Chimneys, Radial Brick In- 
stallation 
J. N. J. Firebrick Co. 
J. T. Thorpe & Son, Inc. 


Chutes (coal, coke, ash) 
Semet-Solvay Engr. Corpn. 
United States Cast Iron 

Pipe and Foundry Co. 


Clamps and Sleeves, Pipe 
Mueller Co. 


Clamps, Service 
Mueller Co. 
Cleaners, Service 
. B. Babcock Co. 
Pacific Meter Works. 


Coal Gas Plants 
Semet-Solvay Engr. Corpn. 


Coal Tar Products and Chemi- 


cals 

W. P. Fuller & Co. 

A. R. Maas, Laboratories. 
Cocks 

C. B. Babcock Co. 

Johnson Gas Appliance Co. 

Lattimer-Stevens Co. 

Merco Nordstrom Valve Co. 

Mueller Co. 

Geo. D. Roper Corporation. 


Collectors, Dust 
Western Pipe & Steel Co. 
Semet-Solvay Engr. Corpn. 
Compressors, Air 
The C. & G. Cooper Co. 
Ingersoll-Rand Co. 
Oliver Continuous Filter Co. 


Compressors, Gas 
The C. & G. Cooper Co. 
Ingersoll-Rand Co. 


Compressors, High Pressure 
The C. & G. Cooper Co. 
Ingersoll-Rand Co. 


Compressors, Portable 
Ingersoll-Rand Co. 


Condensers 
Baker Iron Works. 
C. F. Braun & Co. 
Ingersoll-Rand Co. 
Southwestern Engineering 
Corp. 
Semet-Solvay Engr. Corpn. 
Condenser Boxes 
Baker Iron Works. 


Condenser Tubes 
Semet-Solvay Engr. Corpn. 
Controllers 
Jensen Instrument Co. 
The Foxboro Co., Inc. 


Centrolling Devices, Electric 
L. R. Teeple Co. 


Controls, Air and Steam 
Jensen Instrument Co. 
C. F. Braun & Co. 
The Foxboro Co., Inc. 
L. R. Teeple Co. 


Cooling Systems 
Semet-Solvay Engr. Corpn. 
Cooling Towers 
Cc. F. Braun & Co. 
J. A. Campbell 
Fluor Construction Co. 
J. B. Gill Corporation. 


Southwestern Engineering 


Corp. 
Semet-Solvay Engr. Corpn. 
Counters, Revolution 
Jensen Instrument Co. 
Couplings 
Pittsburgh Equitable Meter Co 
Coverings (Tank, Boiler, Cold 
and Steam Pipe) 
Pioneer Paper Company. 


Cubic Foot Bottle 
Pacific Meter Works. 


Cutters, Pavement 
Ingersoll-Rand Co. 


Cutters, Pavement 
Ingersoll-Rand Co. 
Cylinders, Compressor 
The C. & G. Cooper Co. 
Semet-Solvay Engr. Corpn. 


Dephlegmaters 
C. F. Braun & Co. 
J. A. Campbell 
Southwestern Engineering 
Corp. 
Semet-Solvey Engr. Corpn. 
Western Pipe & Steel Co. 
Diaphragms, Meter 
Chaplin-Fulton Mfg. Co. 
Pacific Meter Works. 
Pittsburgh Equitable Meter Co 
Diggers, Clay 
Ingersoll-Rand Co. 


Discharging Machines (retort, 


etc.) 
Semet-Solvay Engr. Corpn. 
Displacement System, Tar 


Semet-Solvey Engr. Corpn. 
Door, Clean-out 

Baker Iron Works. 

Semet-Solvay Engr. Corpn. 


Drills 
Ingersoll-Rand Co. 
Mueller Co. 


Drill Pipe—Iron 
South Chester Tube Company 


Drill Pipe—Steel 
South Chester Tube Company 


Dryers 
Payne Furnace & Supply Co. 


Elevators 
Baker Iron Works. 


Engineers and Engineering 
Service 
J. A. Campbell 
J. B. Gill Corporation. 
A. R. Maas, Laboratories. 
Smith-Emery Co. 
Southwestern Engineering 
Corp. 
Semet-Solvay Engr. Corpn. 
Western Pipe & Steel Co. 
Engines, Diesel 
The C. & G. Cooper Co. 
Engines, Gas 
The C. & G. Cooper Co. 
Ingersoll-Rand Co. 
Engines, Oil 
The C. & G. Cooper Co. 
Ingersoll-Rand Co. 


Engines, Steam 
Ingersoll-Rand Co. 


Evaporating Apparatus 
C. F. Braun & Co. 
United States Cast Iron 
Pipe and Foundry Co. 
Southwestern Engineering 
Corp. 
Excavators, Ditch and Trenck 
The Cleveland Trencher Co. 
Exchangers, Heat 
Baker Iron Works. 
C. F. Braun & Co. 
J. A. Campbell 
Southwestern Engineering 
Corp. 
Semet-Solvay Engr. Corpn. 
Western Pipe & Steei Co. 
Exhausters 
Ingersoll-Rand Co. 
United States Cast_Iron 
Pipe and Foundry Co. 
Experimental Apparatus 
Pacific Meter Works. 


Extractors 
Semet-Solvay Engr. Corpn. 


Faucets, Drain 
Mueller Co. 


Felt—Deadening 
Pioneer Paper Company. 
Filters 
Oliver Continuous Filter Co. 
United States Cast Iron 
Pipe and Foundry Co. 
Fire Clay and Products 
The Alpha-Lux Co., Inc. 
American Refractories Co. 
Los Angeles Pressed Brick 


Co. 
Stockton Fire Brick Co. 
Fire Brick Contractors 
J. T. Thorpe & Son, Ince. 
Stockton Fire Brick Co. 
Fittings 
Semet-Solvay Engr. Corpn. 
United States Cast Iron 
Pipe and Foundry Co. 
Fixtures, Lighting (Domes, 
Portables, etc.) 
C. B. Babcock Co. 
Welsbach Company. 


Feed Water Heaters 


C. F. Braun & Co. 
Southwestern Engineering 
Corp. 
Fire Brick 


Abrasive Engineering Corp’n. 

The Alpha-Lux Co., Inc. 

American Refractories Cc. 

Los Angeles Pressed Brick 
C 


Oo. 
Stockton Fire Brick Co. 
Semet-Solvay Engr. Corpn. 


Flanges 
Montague Pipe & Steel Co. 
Pittsburgh Equitable Meter Co 
Semet-Solvay Engr. Corpn. 
Westcott & Greis, Inc. 


Flooring—Industrial 
Pioneer Paper Company. 
Forgings 
Baker Iron Works. 
Payne Furnace & Supply Co. 
Pacific Gas Heating Co. 
Geo. D. Roper Corporation. 
J. T. Thorve & Son. Inc. 


Furnaces, Floor 
Payne Furnace & Supply Co. 
Pacific Gas Heating Co. 


Furnaces, Lead Melting 
C. B. Babcock Co. 
The Estate Stove Co. 
Johnson Gas Appliance Co. 
Mueller Co. 
Payne Furnace & Supply Co. 


Gas Analysis Apparatus 
The Foxboro Co., lnc. 
Jensen Instrument Co. 


Pacific Meter Works. 


Gas Masks 
Safety Gas Main Stopper Co. 
Gas Main Tapping & Drilling 
Machines 
Mueller Co. 


Gaskets 
The E. A. Key Company 
Pittsburgh Equitable Meter Co 
Safety Gas Main Stopper Co. 
Semet-Solvay Engr. Corpn. 


Gasket Compound 
W. P. Fuller & Co. 
E. A. Key Co. 


Gasometer 
Pacific Meter Works. 
Semet-Solvay Engr. Corpn. 


Gas Pipe Line Construction 
Semet-Solvay Engr. Corpn. 
Western Pipe & Steel Co. 


Gauges 

The Alpha-Lux Co., Inc. 
The Foxboro Co., Inc. 
Jensen Instrument Co. 
Pacific Meter Works. 
Pittsburgh Equitable Meter Co 
Semet-Solvay Engr. Corpn. 
Westcott & Greis, Inc. 
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Lampblack 
Dewatering 


Oliver- 
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Thickners 
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Oliver 
Filters 


Oliver 
Continous Filter Co. 


NEW YORK 
33 West 42nd Street 


SAN FRANCISCO 
503 Market Street 


LONDON 
11 Southampton Row 


JOHANNESBURG, SOUTH AFRICA 
E. L. Bateman, 


OAKLAND, CALIF. 
5th & Madison Sts. 


Locarno House 


HONOLULU, T. H. 
W. A. Ramsay, Ltd. 
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Foxboro Gauge Board at the Protrero Plant of the 
Pacific Gas & Electric Company 


Time Proves the Quality 


of Foxboro Instruments 


This Foxboro Gauge Board tells a remark- 
able story of service. Most of the Foxboro 
Indicating and Recording Instruments were 
installed 13 years ago by one of the largest 
gas companies in the country. 


Time again has proved the superior accuracy 
and dependability of Foxboro Instruments. 
Today the management has practically 
standardized on Foxboro. Foxboro accuracy 
and dependability are not a matter of chance. 
Each Instrument is designed and built to 
meet the specific requirements of a process. 
Each Instrument is accurate to within less 
than | per cent of total scale range and is 
guaranteed permanent in calibration. 


Why not install instruments of known ac- 
curacy and dependability—instruments of 
the highest quality—in your plant? The 
cost of Foxboro Instruments is no more than 


that of ordinary instruments. 


THE Foxsoro Co., Inc. 
Neponset Avenue, Foxboro, Mass., U. S. A. 
WESTERN OFFICES 


Los Angeles, 443 San Pedro St. San Francisco, 461 Market St 
Portland, Ore., 816 Lewis Bldg 
New York Chicago Philadelphia Pittsburgh Detroit 
Rochester Boston Atlanta Tulsa Cleveland 


OXBOR 


REG. U. S. PAT. OFF. 


THE COMPASS OF INDUSTRY 
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Gauges, Steam 
Jensen Instrument Co. 
Semet-Solvay Engr. Corpn. 
The Foxboro Co., Inc. 
Westcott & Greis, Inc. 


Gauges, U Type 
C. B. Babcock Co. 
Jensen Instrument Co. 
Lee B. Mettler. 
Pacific Meter Works. 
Safety Gas Main Stopper Co. 
Semet-Solvay Engr. Corpn. 
The Foxboro Co., Inc. 
Westcott & Greis, Inc. 


Generators, Water Gas 
Baker Iron Works. 


Semet-Solvay Engr. Corpn. 


Glassware 
Westcott & Gries, Inc. 


Governors 
C. B. Babcock Co. 
Chaplin-Fulton Mfg. Co. 
Connelly Iron Sponge & 

Governor Co. 

Pacific Meter Works. 
Reynolds Gas Regulator Co. 
Sprague Meter Co. 
Semet-Solvay Engr. Corpn. 
Westcott & Greis, Inc. 


Hammers 
Ingersoll-Rand Co. 


Hanger, Meter 
Mueller Co. 


Hangers, Iron and Steel 
Baker Iron Works. 


Heaters 
C. B. Babcock Co. 
Baker Iron Works. 
C. F. Braun & Co. 
The Estate Stove Co. 
General Gas Light Co. 
New Way Mfg. Co. 
Pacific Gas Heating Co. 
Payne Furnace & Supply Co. 
Welsbach Company. 
Heaters, Floor 
General Gas Light Co. 
Pacific Gas Heating Co. 
Payne Furnace & Supply Co. 
Heaters, Wall 
. B. Babcock Co. 
General Gas Light Co. 
Pacific Gas Heating Co. 
Payne Furnace & Supply Co. 
Heat Exchangers 
ee Iron Works. 
C. F. Braun & Co. 
Southwestern Engineering 
Corp. 
Semet-Solvey Engr. Corpn. 
Western Pipe & Steel Co. 
Heat Intercihangers 
C. F. Braun & Co. 
Southwestern Engineering 
Corp. 
J. A. Campbell 
Semet-Solvay Engr. Corpn. 
Western Pipe & Steel Co. 
Hoists 
Ingersoll-Rand Co. 
Holders 
Baker Iron Works. 
Holders, High Pressure 
Baker Iron Works. 
Western Pipe & Steel Co. 


Hoppers 

Montague Pipe & Steel Co. 
Hose, Air 

Ingersoll-Rand Co. 
Hot Plates 


C. B. Babcock Co. 

Johnson Gas Appliance Co. 

Geo. D. Roper Corporation. 
Hygrometers 

Jensen Instrument Co. 

The Foxboro Co., Inc. 

Westcott & Greis, Inc. 


Incinerators 

C. B. Babcock Co. 

Baker Iron Works. 

J. T. Thorpe & Son, Inc. 

Western Pipe & Steel Co. 
Incinerator Brickwork 

J. Firebrick Co. 

J. T. Thorpe & Son, Inc. 


Indicators 
Westcott & Greis, Inc. 


Instruments ‘Measuring, Test- 
ing and Recording) 
The Alpha-Lux Co., In 
Jensen Instrument ogg 
Pacific Meter Works. 
The Foxboro Co., Inc. 

Semet-Solvay Engr. Corpn. 

Westcott & Greis, Inc. 


Insulating Materials 
Beacon Water Heater Co. 
W. P. Fuller & Co. 
Pioneer Paper Company. 
Stockton Fire Brick Co. 


Joint Runners Asbestos 
Safety Gas Main Stopper Co. 


Kilns 
J. T. Thorpe & Son, Inc. 
Western Pipe & Steel Co. 


Kilns—Brick work 
J. N. J. Firebrick Co. 


Laboratery Supplies 
Mueller Co. 
Westcott & Greis, Inc. 


Ladles, Hot Metal 
Mueller Co. 


Lamps 

C. B. Babcock Co. 

General Gas Light Co. 

Welsbach Company. 
a 

Babcock Co. 

Semen Stove Co. 
Lighting Incidentals 

C. B. Babcock Co. 

Welsbach Company. 
Line Pipe—lIron 

South Chester Tube Company 
Line Pipe—Steel 

Amer. Seamless Tube Corp. 

South Chester Tube Company 
Linings—Brickwork 

J. N. J. Firebrick Co. 

J. T. Thorpe & Son, Inc. 
Linings—Car 

Pioneer Paper Company. 
Main, Bags 

Cc. B. Babcock Co. 

Mueller Co. 

Safety Gas Main Stopper Co. 


Mains, Street 
United States Cast Iron 
Pipe and Foundry Co. 


Main, Stopper 
C. B. Babcock Co. 
Mueller Co. 
Safety Gas Main Stopper Co. 


Mantles, Gas Lighting 
C. B. Babcock Co. 
General Gas Light Co. 
Welsbach Company. 


Manometers 
J. A. Campbell 
Jensen Instrument Co. 
Lee B. Mettler. 
Westcott & Greis, Inc. 


Meters, Air 
Jensen Instrument Co. 
Pacific Meter Works. 
Pittsburgh Equitable Meter Co 
The Foxboro Co., Inc 
Westcott & Greis, Inc 


Meters, Boiler 
Jensen Instrument Co. 
Pacific Meter Works. 
Pittsburgh Equitable Meter Co 
The Foxboro Co., Inc. 


Meters, Burner Test 
Pacific Meter Works. 
Pittsburgh Equitable Meter Co 
Sprague Meter Co. 


Meters, Cast Iron Gas 
Pacific Meter Works. 
Pittsburgh Equitable Meter Co 
Sprague Meter Co. 


Meter Connectiors 
Lattimer-Stevens Co. 
Pacific Meter Works. 
Pittsburgh Equitable Meter Co 
Sprague Meter Co. 


Meters, Complaint 
Pittsburgh Meter Co. 
Pittsburgh Equitable Meter Co 


Meters, Consumers 
Pacific Meter Works. 
Pittsburgh Equitable Meter Co 
Sprague Meter Co. 


Meters, Flow 
The Foxboro Co., Inc. 
Jensen Instrument Co. 
Pittsburgh Equitable Meter Co 
Westcott & Greis, inc. 


Meters, Fluid 
Jensen Instrument Co 
Pittsburgh Equitable Meter Co 
The Foxboro Co., Inc. 
Westcott & Greis, Inc. 


Meters, Gas 

Jensen Instrument Co. 
Pacific Meter Works. 
Pittsburgh Equitable Meter Co 
Sprague Meter Co. 
Westcott. &.Greis,..Inc, 


Meters, Gasoline and Oil 
Jensen Instrument Co. 
Pittsburgh Equitable Meter Co 
Westcott & Greis, Inc. 


Meters, High Pressure Distri- 
bution 
Jensen Instrument Co. 
Pittsburgh Equitable Meter Co 
Pacific Meter Works. 
Sprague Meter Co. 
The Foxboro Co., Inc. 


Meters, High Pressure Iron 
Case 
The E. A. Key Company 
Pacific Meter Works. 
Pittsburgh Equitable Meter Co 
Sprague Meter Co. 


Meters, Industrial Consumers 
Jensen Instrument Co. 
Pacific Meter Works. 
Pittsburgh Equitable Meter Co 
Sprague Meter Co. 

The Foxboro Co., Inc. 


Meters, Iron Case 
Pacific Meter Works. 
Pittsburgh Equitable Meter Co 
Sprague Meter Co. 


Meters, Laboratory 
Pacific Meter Works. 
Pittsburgh Equitable Meter Co 
Sprague Meter Co. 
Westcott & Greis, Inc. 


Meters, Large Capacity 
Jensen Instrument Co. 
Pacific Meter Works. 
Pittsburgh Equitable Meter Co 
Sprague Meter Cu. 
Westcott & Greis, Inc. 


Meters, Oi) 
Jensen Instrument Co. 
Pittsburgh Equitable Meter Co 
The Foxboro Co., Inc. 
Westcott & Greis, Inc. 


Meters, Orifice 
Jensen Instrument Co. 
Pacific Meter Works. 
Pittsburgh Equitable Meter Co 
The Foxboro Co., Inc. 
Robinson Orifice Fitting Co. 
Westcott & Greis, Inc. 


Meters, Oxygen 
Pacific Meter Works. 
Pittsburgh Equitable Meter Co 
Sprague Meter Co. 


Meters, Oxygen and Hydrogen 
Pacific Meter Works. 
Pittsburgh Equitable Meter Co 
Sprague Meter Co. 

Meters, Prepayment 
Pacific Meter Works. 
Pittsburgh Equitable Meter Co 
Sprague Meter Co. 

Meter Seals 
Lattimer-Stevens Co. 

Meter Shelves 
Lattimer-Stevens Co. 

Meter Swivels and Caps 
Lattimer-Stevens Co. 

Meters, Station 
Pacific Meter Works. 
Pittsburgh Equitable Meter Co 

Meters, Steam 
Jensen Instrument Co. 

The Foxboro Co., Inc. 
Westcott & Greis, Inc. 

Meters, Test 
Pacific Meter Works. 
Pittsburgh Equitable Meter Co 
Sprague Meter Co. 
Westcott & Greis, 

Meters, Water 
Jensen Instrument Co. 
Pittsburgh Equitable Meter Co 
Westcott & Greis, Inc. 

Meters, Wet Test 
Pacific Meter Works. 
Pittsburgh Equitable Meter Co 

Mixers, Gas and Air 
C. B. Babcock Co. 

Geo. D. Roper Corporation. 
Pacific Gas Heating Co. 

Oil Condenser Secticns 
Semet-Solvay Engr. Corpn. 

Oil, Diaphragm 
Pacific Meter Works. 

Over Heat Control 
The Wilcolator Company 

Oxide 
C. B. Babcock Co. 

The Alpha-Lux Co., Inc. 
A. R. Maas, Laboratories. 
Stauffer Chemical Co. 

Packing, Asbestos 
Safety Gas Main Stopper Co. 

Paint 
The Arco Company. 
Everlasting Paint & Sales 


Co. 
W. P. Fuller & Co. 
Pioneer Paper Company. 


Hill,. Hubbell..& .Company.- 


Inc. 


Photometers 
Pacific Meter Works. 


Pilots 
Payne Furnace & Supply Co. 
The Wilcolator Company 
Pipe 
Amer. Seamless Tube Corp. 
Semet-Solvay Engr. Corpn. 
United States Cast Iron 
Pipe and Foundry Co. 
Western Pipe & Steel Co. 


Pipe Compound 
Key Co. 


Pipe, Copper 
Mueller Co. 

Pipe Covering 
Hill, Hubbell & Company. 
Pioneer Paper Company. 


Pipe Cutters 

W. W. Strickler & Bros. 
Pipe—lIron 

South Chester Tube Company 


Pipe—Steel 
Amer. Seamless Tube Corp. 
South Chester Tube Company 


Pipe Coils, Bends, Van Stone 
Joints, Gasketless Flange 
Joints, Welded Nozzle 
Headers 

Semet-Solvay Engr. Corpn. 


Pipe Jointers 
Mueller Co. 


Plugs (testing mains and run- 

ning service) 

C. B. Babcock Co. 

Jensen Instrument Co. 

The Foxboro Co., Inc. 

Safety Gas Main Stopper Co. 

United States Cast Iron 
Pipe and Foundry Co. 


Pre-Heaters 
Baker Iron Works. 
C. F. Braun & Co. 
J. A. Campbell 
Southwestern Engineering 
Corp. 
Western Pipe & Steel Co. 
Producers, Gas 
Semet-Solvay Engr. Corpn. 
United States Cast Iron 
Pipe and Foundry Co. 


Provers, Meter 
Pacific Meter Works. 
Pittsburgh Equitable Meter Co 


Pumps 
C. B. Babcock Co. 
Ingersoll-Rand Co. 
Mueller Co. 
Oliver Continuous Filter Co. 
Pacific Meter Works. 
Geo. D. Roper Corporation. 
Safety Gas Main Stopper Co. 


Purifiers 
Baker Iron Works. 
Semet-Solvay Engr. 
Purifying Materials 
The Alpha-Lux Co., Inc. 
C. B. Babcock Co. 
Connelly Iron Sponge & 
Governor Co. 
A. R. Maas, Laboratories. 
Stauffer Chemical Co. 
Purifiers, Oil Absorption 
Western Pipe & Steel Co. 
Pyrometers (Indicating and 
Recording) 
Jensen Instrument Co. 
Westcott & Greis, Inc. 
Radiants 
American Refractories Co. 
C. B. Babcock Co. 
General Gas Light Co. 
Radiant Heaters 
C. B. Babcock Co. 
General Gas Light Co. 
Pacific Gas Heating Co. 
Welsbach Company. 
Radiators, Gas-Fired 
Pacific Gas Heating Co. 
Radiators, Gas-Steam 
Pacific Gas Heating Co. 
nges 
C. B. Babcock Co. 
Detroit Vapor Stove Co. 
The Estate Stove Co. 
Geo. D. Roper Corporation. 
Standard Gas Equipment 
Corp. 
Tappan Stove Co. 
Ranges, Closed Top 
C. B. Babcock Co. 
Geo. D. Roper Corp. 
Standard Gas Equipment 
Corp. 
Tappan Stove Co. 
Receivers, Air 
Ingersoll-Rand Co. 
Montague Pipe & Steel Co. 
WesterrrPipe -& .-Steek Go 


Corpn. 
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Recorders 
Jensen Instrument Co. 
Pittsburgh Equitable Meter Co 
The Foxboro Co., Inc 
Westcott & Greis, Inc. 


Refrigerating Machinery 
C. Cooper Co. 
Ingersoll-Rand Co. 


Refractory Materials 
Abrasive Engineering Corp’n. 
The Alpha-Lux Co., Inc. 
American Refractories Co. 
Los Angeles Pressed Brick 


Co. 
Stockton Fire Brick Co. 


Regulators. Heat 
C. B. Babcock Co. 
Arthur F. Erickson Co. 
Payne Furnace & Supply Co. 
The Foxboro Co., Inc. 
L. R. Teeple Co. 
The Wilcolator Company 


Regulators, High Pressure 
C. B. Babcock Co. 
Chaplin-Fulton Mfg. Co. 
Connelly Iron Sponge & 

Governor Co. 
Mueller Co. 
Reliance Mfg. Co. 
Reynolds Gas Regulator Co. 
Sprague Meter Co. 
L. R. Teeple Co. 
The Foxboro Co., Inc. 
Westcott & Greis, Inc. 


Regulators, Hot Water Heat 
Control 
Mueller Co. 
Shaffer-Welch Sales Corp. 
Regulators, Low Pressure 
C. B. Babcock Co. 
Chaplin-Fulton Mfg. Co. 
Connelly Iron Sponge & 
Governor Co. 
Reliance Mfg. Co. 
Mueller Co. 
Reynolds Gas Regulator Co. 
Sprague Meter Co. 
{fhe Foxboro Co., Inc. 
L. R. Teeple Co. 
Westcott & Gres, Inc. 


Regulators, Temperature 
C. B. Babcock Co. 
Arthur F. Erickson Co. 
Jensen Instrument Co. 
Payne Furnace & Supply Co. 
The Foxboro Co., Inc. 
L. R. Teeple Co. 
Westcott & Greis, Inc. 
The Wilcolator Company 
Regulators, Oven 
. B. Babcock Co. 
Connelly Iron Sponge & 
Governor Co. 
The Foxboro Co., Inc. 
The Wilcolator Company 
Repairs—Brick work 
J. N. J. Firebrick Co. 
J. T. Thorpe & Son, Inc. 
Resuscitating and First Aid 
Devices 
Connelly Iron Sponge & 
Governor Co. 
Retorts 
Abrasive Engineering Corp’n. 
Riveted Pipe 
Montague Pipe & Steel Co. 
Riveters, Pneumatic 
Ingersoll-Rand Co. 


Rivet Sets 

Ingersoll-Rand Co. 
Roofing 

The C. & G. Cooper Co. 


W. P. Fuller & Co. 
Pioneer Paper Company. 


Rotisserie 
C. B. Babcock Co. 
General Gas Light Co. 


Rust Preventatives 
Pioneer Paper Company. 


Seals 
Lattimer-Stevens Co. 


Seamless Line Pipe 
Amer, Seamless Tube Corp. 
Scrubbers 
Baker Iron Works. 
J. A. Campbell 
Montague Pipe & Steel Co. 
Southwestern Engineering 
Corp. 
Semet-Solvay Engr. Corpn. 
Western Pipe & Stee! Co. 
Settings, Boiler and Bench 
J. J. Thorpe & Son, Inc. 
Sheet Metal 
Baker Iron Works. 
Montague Pipe & Steel Co. 
Westertr-Pipe-- &- Steet Ce: 
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Gas 


Generating Equipment 
Wash Boxes 
Scrubbers 
Purifiers 


Riveted or Welded 


ter emma arm ete 
—— eee ene ern 


Boilers 
Electric Elevators 


Cranes and Hoists 


BAKER IRON WORKS 


Los Angeles 
950 No. Broadway 


PAINTS 


The peculiar paint problems and 
requirements of the Gas Industry have 
been carefully studied and special 
paints produced by W. P. Fuller & Co. 
for all Gas Holder surfaces—lower lifts, 
upper lifts and shell. 

The use of the right paint insures 
metal protection, and weather and fume 
resistance, which are vitally important 


Byllesby Engineering and 
Management Corporation 


231 S. La Salle Street 
CHICAGO 


New York Tacoma San Diego 


for the Waterless Holder as well as the 
water-seal type. 


Gas Holder Paints are supplied in 
red, metallic, light and dark gray, olive 
green and other colors. 


Fullerite 


for meter rooms, offices, and labora- 
tories. A white enamel not affected 
by sulphurous fumes. 


SPECIAL FUME- RESISTING 
PAINTS - dry readily under adverse 
conditions characteristic of Gas 


SMITH-EMERY CO. 


Chemists—Engineers 
Established 1910 
Analyses and tests. Represent Pittsburgh Testing Laboratory 
for inspect'on at Eastern foundries, mills and shops. 
Offices & Laboratories 
245 So. Los Angles St. 
Los Angeles 


651 Howard St. 


San Francisco 


Plants. 


Industrial Bulletin Series 


for Engineers 


Sent on request to those interested. 
(No. 8 deals with Special Paints for 
Gas Plants). 


J. B. GILL CORPORATION 
NATURAL GAS ENGINEERS 
COMPRESSOR PLANT DESIGN AND 
CONSTRUCTION 


P. O. BOX 669 LONG BEACH, CALIFORNIA 


Technical Service 


You are invited to present your 
special paint problems to our Tech- 
nical Service Department. Upon 
request, this Department will sur- 
vey your painting needs, making 
common-sense recommendations 
applying to your conditions. No 


Specializing SAN FRANCISCO Pestiontar 
z 2 attention to 
Gas Gusiaehion 25 Years” Experience Repairing 
Estimates Furnished Prompt and E fficie 


Service 


an 
Boiler Installations 6 
Phone Kearny 3850 


Stevenson St. 


Pt FIREBRICK — 


charge—no obligation. 


W.P.FULLER & CO. 


301 Mission Street, San Francisco 


Branches in 28 Pacific Coast Cities 
nt Factories in San Franciscu, Los cAngeles, Portland 


Distributors of Valspar on the Pacific Coast 


JENSEN INSTRUMENT CO. 
Pyrometers—Recorders——Controllers 
Draft Gages—CO, Instruments—Steam Traps 


Thermometers—Chemical Glassware 
Orifice 


443 S. San Pedro St. 
Los Angeles, Calif. 


Meters——Manometers 


950 Parker St., Sta. A. 
Berkeley, Calif. 


FULLER 


INDUSTRIAL & PAINT 
PRODUCTS 


‘GAS HOLDER 
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Shingles 
Pioneer Paper Company. 


Specials 
Steere Engineering Co. 
United States Cast Iron 
Pipe and Foundry Co. 


Stacks, Steel 
Baker Iron Works. 


Montague Pipe & Steel Co. 


Semet-Solvay Engr. Corpn. 
Western Pipe & Steel Co. 


Stand Pipes 
Baker Iron Works. 


Montague Pipe & Steel Co. 


Western Pipe & Steel Co. 


Steel Plate Construction 
Baker Iron Works. 


Montague Pipe & Steel Co. 


Semet-Solvay Engr. Corpn. 
Western Pipe & Steel Co. 


Steel Work, Structural 
Baker Iron Works. 
Semet-Solvay Engr. Corpn. 
Western Pipe & Steel Co. 


Stills 
Baker Iron Works. 
C. F. Braun & Co. 


J. A. Campbell 


Southwestern Engineering 
Corp. 


Western Pipe & Steel Co. 


Stoppers, Gas Main 
C. B. Babcock Co. 
Mueller Co. 


Safety Gas Main Stopper Co. 


Stops, Brass 
Lattimer-Stevens Co. 
Mueller Co. 


Stops, Iron Body 
Lattimer-Stevens 
Mueller Co. 


Co. 


Strainer, Gas, Water, Air, ana 


Mueller Co. 


Systems 
Payne Furnace & Supply Co. 
Semet-Solvay Engr. Corpn. 


Surface Irrigation Pipe 
Montague Pipe & Steel Co. 


Systems—Heating 
C. B. Babcock Co. 
Payne Furnace & Supply Co. 


Systems, Hot Water Heat 
Control 


Mueller Co. 


Tachometers 
Jensen Instrument Co. 


Westcott & Greis, Inc. 
The Foxboro Co., Inc. 


Tank Control 
J. A. Campbell 


Tanks 
J. A. Campbell 
Semet-Solvay Engr. Corpn. 
Western Pipe & Steel Co. 


Tar Dehydrators 
Semet-Solvay Engr. Corpn. 


Thermometers (Indicating and 
Recording, etc.) 


Jensen Instrument Co. 
Semet-Solvay Engr. Corpn. 
The Foxboro Co., Inc. 
Westcott & Greis, Inc. 


Thermostats, ail kinds 
C. B. Babcock Co. 
Arthur F. Erickson Co. 


Payne Furnace & Supply Co. 
L. R. Teeple Co. 


Thickeners 
Oliver Continuous Filter Co. 


Tile, Refractory 
Abrasive Engineering Corp’n. 
American Refractories Co. 
Los Angeles Pressed Brick 


oO. 
Stockton Fire Brick Co. 


Tools 
Mueller Co. 
Safety Gas Main Stopper Co. 


Traps, Steam 
Jensen Instrument Co. 


Trench Excavators 

C. B. Babcock Co. 

The Cleveland Trencher Co. 
Truck Tires 

Truck Tire Service Co. 


Tubes, Boiler 
The E. A. 
Semet-Selvay Engr. 


Key Company 
Corpn. 


Tubes, Condenser 
Semet-Solvay Engr. Corpn. 


Tubing—lIron 
Montague Pipe & Steel Co. 
Muller & Co. 
South Chester Tube Company 
Semet-Solvay Engr. Corpn. 


Tubing—Steel 
Amer. Seamless Tube Corp. 
South Chester Tube Company 


Unions 
Mueller Co. 
Pittsburgh Equitable Meter Co 


Valves, Back Pressure 
C. B. Babcock Co. 
Chaplin-Fulton Mfg. Co. 


Connelly Iron Sponge & 
Governor Co. 


Jensen Instrument Co. 
Reynolds Gas Regulator Co. 
Semet-Solvay Engr. Corpn. 
Westcott & Greis, Inc. 


Valves. Electro-Magnetic 


C. B. Babcock Co. 
Arthur F. Erickson Co. 
L. R. Teeple Co. 


Valves, Gas Engine 
The C. & G. Cooper Co. 


Valves, Gate 
Baker Iron Works. 
Semet-Solvay Engr. Corpn. 


Valves, Needle for Gas Stoves 
C. B. Babcock Co. 
L. R. Teeple Co. 


Valves, Relief 
J. A. Campbell 
Chaplin-Fulton Mfg. Co. 


Connelly Iron Sponge & 
Governor Co. 


Jensen Instrument Co. 
Mueller Co. 
Reynolds Gas Regulator Co. 


Valves, Plug 
Jensen Instrument Co. 
Lattimer-Stevens Co. 
Merco Nordstrom Valve Co. 


Valves, Thermo 
Arthur F. Erickson Co. 
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Varnishes 
Hill, Hubbell & Company. 


Vent Pipe 
Mueller Co. 


Vulcanizers (Tube) Gas 
Reliance Mfg. Co. 


Washers 


Semet-Solvay Engr. Corpn. 
Western Pipe & Steel Co. 


Water Gas Equipment 
Semet-Solvay Engr. Corpn. 


Water Heaters 
C. F. Braun & Co. 
Beacon Water Heater Co. 
New Way Mfg. Co. 
Pacific Gas Heating Co. 
Rotary Manufacturing Co. 
Shaffer-Welch Sales Corp. 


Standard Gas Equipmen: 
Corp. 


Superbo Mfg. Co. 
Welsbach Company. 


Waterproofing Materials 
Pioneer Paper Company. 


Welding 
Montague Pipe & Steel Co. 
Semet-Solvay Engr. Corpn. 


Welded Pipe 
Montague Pipe & Steel Co. 


Well Casing 
Montague Pipe & Steel Co. 


Yarn, Calking 
Pioneer Paper Company. 
Safety Gas Main Stopper Co. 


An Improvement! 


The Fulton low Pressure Regulator is now 
equipped with a round side cap in place of 
the former rectangular cap. _ This 
creases the area of the side cap opening, 


in- 
making adjustments much easier. Nor is 
it necessary to remove the body from the 
With 


this improvement the lower valve will 


line while making adjustments. 


pass through the side cap opening. This 
new feature will prove of great value to 


the maintenance department of any gas 
company in the easier access to the regu- 
lator valve for replacement of valve seats. 


Write for Catalogue 


The Chaplin-Fulton Mfg. Co. 


Organized 
County. 
All Service. 


28-36 Penn Avenue 


1884—-Oldest Builders of Gas Regulators in the 
Built in all Sizes, 
1 oz. up to 1,600 Ibs. Pressure to Square Inch. 


1 Inch to 24 Inches; For 


Pittsburgh, Pa. 


REPRESENTATIVES: 


WESTCOTT & GREIS, Inc. 
Sales and Service 


JNO. W. CRAWFORD 


Sales Engineer 


Dallas——Los Angeles—Tulsa 1855 Industrial St., Los Angeles 
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24 STATE STREET 


How many come back? 


In and West of the Rocky Mountains 


“TECO” BENCH INSTALLATIONS 


may be seen at Denver, Trinidad, Colorado Springs, Grand Junction, Pueblo 
and La Junta, Colo. Cheyenne and Sheridan, Wyo. Salt Lake City, Utah. 
Lewiston, Idaho. Salem and Pendleton, Ore. 
Spokane, Wash. 


DESPITE FIERCE “PRICE” COMPETITION, We are Holding Our Old Cus- 


Walla Walla, Yakima and 


tomers and Gaining Many New Ones. 


We solicit your business only with the definite expectation of earning future 
business by deserving it. On this basis we have attained our present leadership. 


THE IMPROVED EQUIPMENT COMPANY 


ENGINEERS AND BUILDERS 
NEW YORK, N. Y. 


Write for our proposition—it’s well worth your while 


CHAPMAN 
VALVES 


For Every GAS Requirement 


Partial List of Pacific Coast Gas Utilities That Use 
CHAPMAN VALVES 


Pacific Gas & Elec. Co. Seattle Lighting Co. 
Los Angeles Gas & Elec. Ventura Fuel Co. 
Co. Coast Counties Gas & 


Southern Counties Gas Co. Elec. Co. 
San Diego Consolidated Industrial Fuel Supply Co. 
Gas & Elec. Co. 


Valves Up to 9 Feet in Size 


Chapman Valve & Mfg. Co. 


1007 Sana Fe Avenue 525 Fourth Street 
Los Angeles, Calif. San Francisco, Calif. 
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20S So at are we 8 


FX POSITION 


First prize winner and 
pronounced “The 
World’s Cleanest Gas 
Range” at California 
Maid Exposition. Has 
approval of American 
Gas Association. 
Made in the world’; 
largest plant devoted 
exclusively to white 
enameled ranges. 


Are you passing 


up the profits 
of pre-selling? 


PRE-SELLING is the sales princi- 
ple that placed White Star “away 
up in front” as a profit producer. 
PRE-SELLING is the wedge that 
White Star drives into your pros- 
pect’s mind. 


PRE-SELLING means making this 
range VISIBLY better, so that its 
14 improvements register on the 
customer at first glance. Thus she 
is PRE-SOLD. Then, the White 
Star’s surprisingly low prices com- 
plete the sale. 


FEATURES 

The 14 visible PRE-SELLING fea- 
tures include snowy triple porcelain 
enamel—no projections, no visible 
bolts—not a crack or corner to hide 
dirt—rolled and rounded through- 
out, making the White Star cleana- 
ble in five minutes with a damp 
cloth—and other eye-arresting fea- 
tures. Get all White Star facts! 
Write now! 


THE DETROIT VAPOR STOVE COMPANY 
Detroit, Michigan 


E § 


Pacific Coast Representative 


A. C. Merz, 1925 8th Avenue, Los Angeles, California 


Fourteen New, PATENTED 
Improvements! 


Pressed steel, cast iron and channel 
iron construction with inter-locking 
joints provides enough “‘give’’ under 
strain to preserve the enamel—the 
enamel problem is practically solved 
in this range—a service-cutting fea- 
ture. Above, sanitary, easily cleaned 
burner pit, free of cracks and cor- 
ners. Below, new design burner as- 
suring EVEN heat distribution and 
high gas efficiency. Other features: 
heat control and utensil drawer op- 
tional, one piece rolled-top heating 
shelf, fresh air ovens, instant pilot, 
cold handles that can’t loosen and 
many other leading features. 


665 


Typical installation using Lattimer-Stevens No. 45-d meter connection and 
shelves as installed by one of the Pacific Coast gas companies. 


Standardized 
Meter Sets 


More and more gas companies each year are adopting Latti- 
mer-Stevens meter connections and shelves not only because 
of the unequalled protection they offer to the meter, but also 
because of the economy of standardized meter setting which 
means quicker installations, lower overhead and decreased in- 
ventory. 


Samples and further information on request 


Columbus, Ohio 


New England Representative Chicago Representative San Francisco Representative 
The Eastern Service Company, The Utilities Service Co., A. P. Bartley, 
100 Arlington St., Boston, Mass. 122 S. Michigan Ave. 163 Second Street 


